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ABSTRACT
Development and Validation of the Facial Affect Learning and Memory Test 
(FALMT) and the Facial Identification of Affect Task (FIAT)
by
Christina M. Armstrong
Daniel N. Allen, Ph.D., Examination Committee Chair 
Associate Professor of Psychology 
University of Nevada, Las Vegas
The neurocognitive assessment of visuospatial memory has begun to receive 
attention and has been recognized as being important in the understanding of overall 
memory processing. Additionally, there has been an increased emphasis on emotion 
processing, particularly affect discrimination and attention bias. However, little 
information is currently available on learning and memory for emotional information. 
Because emotion is expressed to a large extent through nonverbal means, a nonverbal test 
of emotion learning would be valuable, although no such test currently exists. The aim of 
the current study was to establish normative performance characteristics, convergent and 
divergent validity for two newly developed measures of emotionally valenced 
visuospatial learning and memory, the Facial Affect Learning and Memory Test 
(FALMT) and the Facial Identification o f Affect Task (FIAT). The FALMT was 
developed in order to examine aspects of emotional visuospatial memory in a manner 
analogous to non emotional visuospatial learning tasks (e.g. Biber Figure Learning Test), 
as well as verbal assessments of learning and memory, such as the California Verbal
in
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Learning Test (CVLT). The FIAT was developed as a measure of facial affect 
discrimination, and represents a complementary assessment to the FALMT in the 
assessment of visuospatial learning and memory of emotional stimuli. For the FALMT, 
learning across trials, interference effects, loss of information over the delay period, and 
serial position effects were measured. This study gathered initial evidence of the validity 
and reliability of these newly developed neuropsychological assessments.
IV
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CHAPTER 1 
INTRODUCTION
Neuropsychological assessment of verbal learning and memory has received 
much attention, however it has not been until recently that focus has been placed on the 
importance of visuospatial aspects of learning and memory and corresponding brain 
activation involved in this process. In recent years the neurocognitive assessment of 
visuospatial memory has begun to receive attention and has been recognized as being 
important in research of disorders with known visuospatial impairment, such as 
schizophrenia, as well as in healthy populations. Additionally, there has been increased 
emphasis on emotion processing, particularly affect discrimination and attention bias. 
However, little information is currently available on learning and memory for emotional 
information. Because emotion is expressed to a large extent through nonverbal means, a 
nonverbal test of emotion learning would be valuable, although no such test currently 
exists. The application of such a measure may provide important information regarding 
the specificity of the neuropsychological, and potentially structural, impairments found in 
disorders with deficits in these areas.
The ability to accurately identify emotional affect on the faces of others, as well 
as the encoding of facial features that may be emotionally valenced are critical skills and 
have been extensively investigated (Ekman, 1992). Standardized stimulus sets for 
emotional faces are becoming more common. Because facial affect is one critical aspect
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
of emotion expression and perception, and because standardized stimuli are available, the 
current study involved the development of a visual learning and memory task using 
emotional faces. Although critical for interpersonal relations, the area of emotional 
visuospatial learning and memory functioning has not been adequately investigated and 
there is currently no standardized measure available that measures these areas. Recently 
there has been more attention placed on emotion processing in normal populations as 
well as clinical populations known to have deficits in this area. Research has shown that 
individuals with schizophrenia and depression have known disturbances in their ability to 
process emotionally valenced faces.
The facial affect learning and memory test developed in the current study 
combines two separate tasks, the Facial Affect Learning and Memory Task (FALMT) 
and the Facial Identification of Affect Task (FIAT). The purpose of the FALMT is to 
measure aspects of emotionally valenced visuospatial learning and memory in a method 
analogous to other neuropsychological assessments of visual and verbal learning and 
memory. The purpose of the FIAT is to measure facial affect discrimination. The 
FALMT and FIAT involve the administration of two computerized tasks used to present 
stimuli to participants in the form of emotionally valenced human faces.
The FALMT was developed in order to measure: 1. Learning ability for 
emotionally valenced visuospatial stimuli (faces). 2. Rate and pattern of the acquisition of 
new emotionally valenced visuospatial information for emotional information. 3. The 
assessment of both short and long term visuospatial memory functioning. The FIAT was 
developed in order to measure: 1. Recognition of emotionally valenced visuospatial 
stimuli (faces) measured in terms of accuracy 2. Response bias among emotional faces
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
expressing five emotions (happy, sad, fear, anger, and disgust) and neutral faces.
This study aimed to establish normative performance characteristics, reliability, 
and construct validity for the FALMT and the FIAT in a normal population. Later 
studies will examine the sensitivity o f the FALMT in the detection of individual 
differences between a normal control sample and clinical populations. In previous 
studies it has been established that memory impairment in some clinical populations, 
such as schizophrenia and bipolar disorder, may not be specific to verbal learning, and 
the development the FALMT and FIAT may provide an important look into the 
specificity of the neuropsychological, and potentially structural, impairments found in 
these disorders.
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CHAPTER 2
LITERATURE REVIEW 
Before examining the development of the Facial Affect Learning and Memory 
Test (FALMT) and the Facial Identification of Affect Task (FIAT), a number of 
important areas will be discussed. Various models of memory relevant to the current 
study will be discussed, as will models that attempt to integrate emotional information 
with memory function. Additionally, facial emotion perception and the neural processing 
of facial emotion will be discussed and current literature in these areas examined.
Studies directly associated with aspects of memory, emotion processing, and the 
interaction of these two domains, will be examined. And finally, the past research, a 
rationale for the current study will be offered, along with the study hypotheses.
Memory Processing
Memory plays a critical role in emotion processing by providing a reference point 
from which to categorize and interpret new information within constructs of the world 
that individuals hold. Memory is the mental process of retaining and recalling 
information or experiences. Memory is central for all cognitive functions and likely to 
much of human behavior, interaction, and what we know of ourselves. While there are 
many ways to conceptualize memory systems and subsystems, fundamental concepts of 
memory processing a framework for how emotion and memory processing interacts will 
be provided.
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In cognitive psychology, some have conceptualized memory as an information 
processing system, which is divided into three stores including sensory memory (SM), 
short-term memory (STM), and long-term memory (LTM). The sensory memory (SM) 
retains an exact copy of what is seen or heard, and is often referred to as iconic memory 
(visual information) or echoic memory (auditory information). Information in the SM 
store lasts a brief time, approximately 300 milliseconds, but the store itself has an 
unlimited capacity. Selective attention determines what information moves from the SM 
store to STM (Atkinson & Shiffrin, 1968; Baddeley, 1972).
Short-term memory (STM) refers to a limited capacity memory store (7 plus or 
minus 2 pieces of information) (Miller, 1956) in which processing of information is 
simultaneous and temporary. In the STM, extant knowledge can be brought to bear on 
ongoing performance. For example, in the STM, the temporary activation of contextual 
information gained through previously read text can be used to make sense of what is 
being currently read. Information from the sensory store can also be maintained through 
rehearsal in the STM. In fact, the probability of encoding into LTM has been directly 
related to the time the information remains in STM. The STM has been further 
elaborated under as the concept of working memory (Baddeley & Hitch, 1974). As in 
STM, information is temporarily stored but can also be actively manipulated, a process 
that is controlled by the central executive. Both visual and verbal information can be 
manipulated, and there is evidence that these two types of information are separately 
maintained by separate subsystems, the phonological loop (verbal/auditory information) 
and the visuospatial sketchpad (visual/spatial information) (Anderson, 1996; Baddeley & 
Hitch, 1974).
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The process of transferring information from STM to LTM is termed encoding. 
Rehearsal of information in the STM increases the likelihood that information will pass 
into LTM. The information in the STM also needs to be organized before it is encoded 
into LTM. In this process o f organization, the meaningfulness or emotional content of an 
item may play a greater role in its retention in LTM It contrasts with STM and SM in 
that information can be stored for extended periods of time and the limits of its capacity 
are not known (Atkinson & Shiffrin, 1968; Baddeley, Papagno, & Vallar, 1988).
Mood and Memory in Healthy and Psychiatric Populations
The interaction of mood and memory has been demonstrated in studies of normal 
individuals as well as those with various psychiatric disorders. While the current 
investigation will only focus on results in healthy individuals, a brief description of mood 
and memory processes in both healthy and psychiatric populations will provide a more 
thorough review of the literature in these areas.
In healthy individuals, there is an overall bias toward positive information 
(Adolphs, 2002). Additionally, in normal individuals, there is a tendency to process 
positive information more accurately and efficiently than neutral or negative information 
(Ashby, Isen, & Turken, 1999). Similarly, studies have shown that normal individuals 
learn and recall positive words with more accuracy and frequency than negative or 
neutral words (Boucher & Osgood, 1968). In addition, it has been shown that as an 
individual ages, they tend to experience less negative emotion, and come to pay less 
attention to negative than to positive stimuli, and therefore become less likely to 
remember negative than positive emotional stimuli (Mather et al., 2004).
On the other hand, results of studies consistently show that individuals with
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psychiatrie disorders, such as Major Depressive Disorder (MDD), have an attention bias 
toward negative stimuli in their environment (Erickson et al., 2005; Kerr, Scott, & 
Phillips, 2005; Leppanen, Milders, Bell, Terriere, & Hietanen, 2003). Some researchers 
hypothesize that this may be a fundamental flaw in the visual scanning process of 
individuals suffering from MDD that continues to contribute to and strengthen their 
association with negative stimuli, thus reinforcing their perception of the world as a 
negative or threatening place (Kerr, Scott, & Phillips, 2005), Additionally, individuals 
with disorders such as bipolar disorder, depression, and anxiety are conceptualized to 
have a deficit in the interpretation of stimuli (Grant & Beck, in press). This deficit results 
from abnormalities in the way that the brain processes the emotional stimuli. It is also 
thought that individuals with these psychiatric disorders display sensitivity to, or a 
preoccupation with stimuli in the environment that is emotionally relevant to the mood 
states associated with the disorder (Leppanen et al., 2003; Mogg & Bradley, 1999).
For those with psychiatric disorders, the process of continually attending to 
negative emotional information strengthens the neural systems that process these negative 
emotions. Strengthening these neural networks involved in emotion processing also 
strengthens that person’s own construct of how to interpret and experience the world 
around them. Thus, the process of attending to and interpreting emotional information 
that is congruent with our inner-experience can be seen in both healthy and clinical 
samples, but for those with psychiatric disorders, this bias most likely serves to maintain 
and strengthen the negative mood state.
Therefore, it is clear from studies of normal individuals and those with psychiatric 
disorders that fundamental biological processes involved in emotions and mood states
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also affect the encoding and retrieval o f emotional information from memory 
(Deckersbach, Savage, Reilly-Harrington, Clark, Sachs, & Rauch, 2004). The impact of 
these processes has important implications for the understanding of mood disorders and 
the memory deficits found in these populations. In the upcoming sections, the discussion 
will continue to focus on memory and emotion processing, however will focus more on 
these processes in the context of the processing of facial affect. The importance of facial 
affect in the understanding of both emotion and memory processing will be discussed, as 
well as related neurological processes.
Facial Emotion Perception and Memory
The accurate perception of facial expressions of emotion plays a critical role in 
the communication of mood, social intent, and level of engagement (Katsitikis, 2003). In 
his 1865 book. Expression o f Emotions in Man and Animals, Charles Darwin first 
proposed an evolutionary explanation for the human fascination with faces. The ability 
to identify emotionally salient information, accurately process that information, and to 
produce corresponding behavioral reactions was of interest to Darwin and other 
researchers of his time, and remains of interest to researchers even today. Darwin argued 
that critical social cues are expressed through facial gestures during situations of extreme 
fear and excitement, strongly suggesting that the face is an important feature of our 
ancestral social communication (1865). Today, the ability to quickly recognize familiar 
faces and subtle facial expressions continues to be a source of great interest to 
anthropologists, psychologists and neuroscientists. Discovering whether face recognition 
and memory for faces is a specialized human ability may lead to new insights into how 
our brain functions.
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The act of recognizing a face is actually quite complex. Like much visual stimuli, 
faces must be accurately recognized in any orientation or lighting condition, and even 
while moving. But unlike other objects, faces are inextricably involved in 
communication, and the brain must be able to extract a tremendous amount of subtle 
detail from just a glance. So, while some of the issues involved in face recognition are 
the same as for recognizing any object, faces are uniquely processed by the brain in 
comparison to other visuospatial stimuli (Benton, 1980; Boucher & Ekman, 1975; 
Massaro & Ellison, 1996). One main processing area in the brain for faces is the 
fusiform gyrus (sometimes referred to as the “face processing area”), which is located in 
the temporal lobe (Aylward, Park, & Field, 2005; Watanabe, Miki, & Kakigi, 2005).
Over the years, progress in this area has not proceeded rapidly. However, a 
significant methodological advance was made with Paul Ekman and Wallace Friesen’s 
(1971) identification of six primary and fundamental emotions (happiness, surprise, fear, 
anger, sadness, and disgust), and then using these emotions as a basis for the 
development of standardized stimuli. Ekman s work represented significant theoretical 
as well as methodological advances. From a methodological standpoint, his development 
of a standardized set of pictures displaying six basic emotions, as well as neutral, 
provided one of the first stimulus sets that could be used in experimental work (Ekman, 
Friesen, & Tomkins, 1971). In 1976, they produced a standardized set of 21 stimuli for 
use in facial affect recognition tasks. The set consists of three photographs of different 
faces for each of the six emotions, including neutral faces. These photographs and other 
similar stimulus sets have become the standard for use in facial affect research.
Research accomplished with these standardized stimuli supports the universality
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of some facial emotions. Across cultures, the emotions displayed in the Ekman 
photographs were accurately identified about 95% of the time. Overall, Ekman’s (1987) 
findings, together with those of other studies can be taken as strong evidence for a 
relatively culture-free, innate capacity for both the recognition of facial affect and a small 
number of fundamental emotions. It is suggested that the universality of facial affect 
perception can be linked to facial muscular movements that are innately understood and 
used universally in the communication of particular emotions (Boucher & Ekman, 1975; 
Ekman & Friesen, 1976; Ekman et al., 1987; Ekman, 1992; Massaro & Ellison, 1996). 
Other researchers in this area (Bryson, Bell, & Lysaker, 1997; Mandai, Borod, Asthana, 
Mohanty, Mohandty, & Koff 1999b; Tomkins & McCarter, 1964; Walker, Marwit, & 
Emory, 1980) also attempt to outline what is thought to be the universally interpretable 
facial expressions. While there is still considerable disagreement regarding the number 
of primary emotions, there remains widespread acceptance of Ekman’s conclusions of the 
six primary facial expressions, or basic emotions. Furthermore, another major finding 
across numerous studies is that facial emotion can be accurately interpreted across two 
dimensions representing the pleasantness and intensity of the expressed emotion (Ekman, 
1971; Engen, Levy, & Schlosberg, 1958; Gladstones, 1962; Green & Cliff, 1975), both 
which are important to the maintenance of interpersonal relationships, accuracy of recall, 
and of overall healthy cognitive functioning.
Ekman (1992) suggested that deciphering these basic emotions may involve 
automatic appraisal that lends itself to dealing adaptively with fundamental life tasks. 
Child development research has noted that infants as young as 12 days old are able to 
perceive and mimic the facial expressions of adults (Meltzoff & Moore, 1977). At
10
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around seven months of age, infants are also able to distinguish between specific facial 
and auditory representations o f emotion (Soken & Pick, 1999), including mixed 
emotions, such as mock surprise (Ludemann, 1991). When looking at these results in 
conjunction with Ekman’s proposal of the universality o f facial affect perception (1992, 
1993) these infant studies suggest that humans have an innate ability that aids in the 
accurate recognition of facial affect. Research with adults proposes that this specialized 
ability to interpret emotion, present in infants, is then developed throughout adulthood 
(Langfeld, 1918). It is hypothesized that inattention to less salient facial features may 
contribute to misinterpretation of interpersonal attitudes in everyday interaction.
However, Langfeld’s work strongly suggested an inherent human capacity to decipher 
emotion and a standard method for this emotion interpretation.
Since the development o f Ekman’s facial stimuli, a number of other standardized 
stimulus sets have become available, including the International Affective Picture System 
(lAPS; Lang, Bradley, & Cuthbert, 2005), and affective facial stimuli produced by Ruben 
and Raquel Gur at the University of Pennsylvania (Erwin, Gur, Gur, Skolnick, 
Mawhinney-Hee, & Smailis, 1992). However, as previously mentioned, emotion 
researchers continue to differ on how to categorize emotions. Some categorize emotions 
as positive, negative, or neutral while other researchers (e.g. Ekman, 1992) have 
categorized emotions into discrete categories that are universally recognized (happiness, 
anger, sadness, fear, surprise and disgust). The current study will include the latter 
emotion categorization system that recognizes six distinct emotions as the basic human 
emotions based on observations that these emotions have been shown in research to be, 
for the most part, universally acknowledged based on normative data (Ekman, 1971;
1!
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Ortony & Turner, 1990). In addition, these six basic emotions are specific and have 
corresponding and characteristic facial expressions (Ekman, 1982).
Neural Processing o f Emotion
Basic emotions that can be recognized from facial expressions (such as happiness, 
surprise, fear, anger, disgust, and sadness) involve both perceptual processing 
(identifying the face), and the recognition of the emotional meaning o f the stimulus 
(Adolphs, 2002). The recognition of emotion from facial expressions involves many 
neural structures such as the occipitotemporal cortices, amygdala, orbitofrontal cortex, 
basal ganglia, and the right parietal cortices. The structures and processes involved are 
interconnected and may also involve other structures as well. The previous sections 
examined the importance of emotion processing and facial affect, including models that 
integrate memory processing and mood. In the following sections a more detailed 
discussion is provided of recent findings regarding the neural circuitry of the emotion 
system.
Two main neuronal circuits involved in emotion processing are described, as well 
as hemispheric differences in the processing of positive and negative emotion. Findings 
specific to facial affect processing are also presented, and finally, because of its 
importance, the amygdaloid complex and its role in the emotion processing system is 
discussed. In these sections, discussions of both normal and clinical populations are 
included, as much has been learned from those individuals affected by neurological and 
psychiatric conditions.
Neuronal circuits and hemispheric asymmetries
A number of current studies have identified two main neuronal circuits that are
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involved in emotion processing (Strakowski, DelBello, & Adler, 2004). The first is the 
basal ganglia-thalamocortical circuitry, and the second is the hypothalamic-pituitary- 
adrenocortical (HP A) system. Evidence of the basal ganglia-thalamocortical circuitry 
comes from preliminary research with deficits found in the limbic circuit which result in 
affective and psychiatric symptoms in the clinical syndrome, Huntington's disease (Joel, 
2001; Joel & Weiner, 1994). Evidence for the HP A axis activity comes from observation 
of psychiatric patients with severe depression that often normalizes with antidepressant 
pharmacotherapy.
Brain structures, including the amygdala and the basal ganglia are involved in the 
recognition of emotions (Adolphs, 2002; Adolphs, Tranel, Damasio, & Damasio, 1994; 
Aggleton, 1992; Borod & Madigan, 2000). The recognition of different emotions 
involves different brain structures. For example, research shows that the recognition of 
fear is produced through the neural systems involving the amygdala, and recognition of 
disgust through the insula and basal ganglia (Adolphs, 2002). Consistent throughout 
these and other theories is the limbic system as the center for emotional and memory 
processing. The best known structures of the limbic system are as follows: amygdala, 
hippocampus, cingulate gyrus, the ventral tegmental area, and the septum (Aggleton, 
1992; Borod & Madigan, 2000; Greenstein & Greenstein, 2000; Phillips, 2003), and of 
these structures the amygdala has been extensively studied and will be discussed in 
greater detail later.
There is also evidence supporting the differential roles of the cerebral 
hemispheres in memory and emotion processing. While both hemispheres of the brain 
are critical for most functions, the left hemisphere is generally responsible for (in very
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broad terms) speech, writing, detail perception and language. In emotion processing, the 
left hemisphere has also shown to be activated in neuroimaging studies during the 
processing of positive emotions (Ashby, Isen, & Turken, 1999). In general, the right 
hemisphere is thought to be associated with visuo-spatial abilities, coherent form 
recognition, emotional recognition, holistic perception and visual face recognition 
(Sander & Scheich, 2005; Borgo, Semenza, & Puntin, 2004). Also, negative emotion 
seems to be processed in the right hemisphere (Shaw, Bramham, Lawrence, Morris, 
Baron-Cohen, & David, 2005). Additionally, the right hemisphere processes primarily 
visual information, emotional information such as faces and scenes, whereas emotional 
information that is primarily verbal in nature (e.g., prose, words) is processed 
preferentially by the left hemisphere. Thus, since verbal information is processed 
primarily by the left hemisphere, verbal memory deficits may suggest abnormalities in 
left hemisphere structures, such as the hippocampus and temporal lobe. Additionally, 
because the right hemisphere is more dominant for spatial processing (Vogel, Bowers, & 
Vogel, 2003), deficits in the processing of spatial or nonverbal information may implicate 
right hemisphere dysfunction.
Neural Processing o f Facial Affect
The process of the recognition of facial emotion in humans involves a large 
number of neural structures such as the occipitotemporal neocortex, amygdala, 
orbitofrontal cortex, fusiform gyrus, and the right frontoparietal cortices (Adolphs, 2002; 
Phillips, 2003). These structures function in complex systems that are widespread and 
interconnected within the brain. The complexity of emotion processing is made even 
more so when differential processing for each emotion is contemplated. However, much
14
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has been learned through the study of neurological and psychiatric populations, both in 
regard to the neural mechanisms involved in face perception, as well as those additional 
mechanisms that are recruited when individuals process the emotion expressed by the 
face.
Researching the neuropsychological mechanisms underlying face perception and 
recognition through clinical and normal populations, Arthur L. Benton (1980) noted that 
there is a basic difference that exists between the identification of the faces of familiar 
persons and the discrimination of unfamiliar faces. These two forms of facial recognition 
have different anatomical correlates, and patients with brain pathology may show one 
type of impairment and not the other. Benton (1980) also reported evidence to indicate 
that left-hemisphere mechanisms are involved in facial perception and memory, while the 
right hemisphere is more involved in facial recognition (Benton, 1980; Etcoff, 1984).
Research involving the processing of facial affect indicates involvement of a 
number of cortical and subcortical regions, such as the occipitotemporal cortices, 
amygdala, orbitofrontal cortex, basal ganglia, right parietal cortices (Adolphs, 2002), 
anterior insula (Venn et al., 2004), ventral regions of the anterior cingulate gyrus, the 
fusiform gyrus, the ventromedial preffontal cortex, and the ventral striatum (Phillips, 
2003). Functional neuroimaging and event related potential (ERF) studies have 
confirmed that face perception selectively activates these regions with greater activation 
in the right than in the left (Halgren, Dale, Sereno, Tootell, Marinkovic, & Rosen, 1999; 
Puce, Allison, Asgari, Gor, & McCarthy, 1997; Swithenby, Bailey, Brautigam, Josephs, 
Jousmaki, & Tesche, 1998).
In patients with focal frontal, parietal, and temporal lesions, happiness has been
15
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reported to be most accurately recognized and both fear and anger the least accurately 
recognized (Mandai, Jain, Haque-Nizamie, Weiss, & Schneider, 1999). While not able 
to identify a relationship between lesion localization and performance. Mandai and 
colleagues did report that there was a significant interaction between lesion side and 
emotional valence. Specifically, patients with right hemisphere lesions performed poorly 
when identifying negative emotions, regardless o f the localization of the lesion in that 
hemisphere (Johnston & Carr, 2003).
Studies have also hypothesized that the neural networks involved in processing 
facial affect are dysfunctional in a number of psychiatric conditions including 
schizophrenia, depression, and anxiety disorders (Katsikitis, 2003). Problems have been 
demonstrated as occurring in both the generation of the appropriate facial affect, and also 
in the correct recognition of the emotional affect of others. The importance of the study 
of this critical part of human social interaction has clinical implications in 
psychopathology. The misreading of social cues may contribute to the social avoidance 
and delusion formation seen in schizophrenia (Johnston & Carr, 2003). Understanding of 
how the recognition of facial emotion recognition relates to other cognitive functions 
could offer valuable insight into the relationship between cognitive and emotional aspects 
of psychological functioning (Mandai, Pandey, & Prasad, 1998).
In a study of patients with schizophrenia, Addington and Addington (1998) found 
that deficits in emotion recognition may be related to a more generalized impairment in 
processing complex visual stimuli that may require a high level of neural processing. 
Current facial recognition research hypothesizes a particular neural model that 
contributes right hemispheric structures such as the occipitotemporal neocortex.
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amygdala, orbitofrontal cortex, and the right fronto parietal cortices to the recognition of 
emotions (Adolphs, 2002). Leppanen et al. (2004) found abnormalities in individuals 
with depression in their ability to process neutral faces, and instead may perceive neutral 
faces as conveying negative emotions.
Previous studies with clinical populations have also shown there to be a 
relationship between performance on emotion recognition and tests of cognitive function 
(i.e. Wisconsin Card Sorting Test, Stroop Task, Continuous Performance Tasks, and Trail 
Making Tests). Tests of affect recognition, affect identification and facial recognition 
have been correlated with the Continuous Performance Task and the Digit-Span Task 
(Addington & Addington, 1998). Kee, Kern, and Green (1998) found a significant 
correlation between Span of Apprehension and emotion recognition performance. 
Schneider and colleagues (1995) reported negative associations in schizophrenia between 
emotion discrimination performance and symptom severity, as well as negative 
association with measures of abstraction, memory, language and spatial skills. An 
association between symptoms severity and poor emotion discrimination performance 
was reported by Heimberg, Gur, Erwin, and Shtasel (1992). A majority of these studies 
have been conducted with schizophrenic populations; however, as the other studies 
suggest, such deficits are not confined to this population.
Emotion and memory processing involve similar neural networks, so emotion can 
trigger memories and vice versa. Meredith (2005) called this a neural emotional memory 
loop. So, the neurological emotional center, the amygdala, interacts with memories in 
order to apply an emotional significance to them. As of now, research in this area has 
primarily been conducted on animals, and human research has been scarce.
17
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Continued neuroimaging studies providing additional information revealing the 
complexity o f this neural structure and identifying afferent and efferent projections would 
be a valuable direction for M ure research in emotion processing. However, current 
understanding of the function of all the structures in the amygdaloid complex, as well as 
the entire limbic system provides a solid foundation from which to study emotion 
processing and hypothesize regarding the neural systems involved in emotion processing. 
Neuropsychological Assessments o f Memory
The development of a neuropsychological assessment of memory requires a brief 
description of currently available measures of this domain. Two analogous measures 
currently exist that measure aspects of learning and memory for nonemotional 
information that is presented in both verbal and visual modalities. Additionally, there has 
been recent development of an analogous measure that measures aspects of learning and 
memory for emotional verbal information. The development of a measure of emotionally 
valenced visuospatial learning and memory completes a battery that will examine visual 
and verbal, as well as emotional and nonemotional aspects of learning and memory.
Some of these measures, such as the California Verbal Learning Test (CVLT; Delis, 
Kramer, Kaplan, & Ober, 1987) and Biber Figure Learning Test (Glosser, Goodglass, & 
Biber, 1989), have provided direction for the development of the current assessments. As 
with the CVLT, the FALMT goes beyond most memory tests available by providing an 
assessment of how the examinee learns visuospatial material in the form of facial stimuli, 
rather than simply determining the level of possible memory impairment. This 
assessment, in conjunction with analogous tests of verbal memory, may provide 
researchers and clinicians a more complete profile o f neuropsychological functioning in
18
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individuals than what is currently available.
The CVLT is a verbal list learning test in which the examinee is asked to learn a 
list of 16 common shopping list items presented across 5 consecutive trials (learning) and 
then recall and recognize these words following a delayed interval (memory). The recall 
measure involves both cued and free recall. During the CVLT participants are verbally 
given a series of 16 words over five immediate-recall trials. The list consists of 4 words 
from each of four semantic categories (i.e. fruits, spices and herbs, tools, and clothing). 
After this immediate-recall task participants will be asked to recall the words after a 
twenty minute waiting period in order to measure long term memory. Therefore, the 
CVLT measures recall, recognition and list learning; interference effects and 
retrieval/encoding difficulties can also be evaluated with this measure.
The development of the CVLT proved to mark an important step in 
neuropsychological assessment because it became a model for other assessments.
Current theories of memory were used to define the constructs that would be measured by 
the CVLT. Additionally, a previous criticism of tests of cognitive performance was that 
they often failed to provide information regarding the acquisition of information, but 
rather simply provide a global assessment score. Learning strategies and multifactorial 
assessment provide a more detailed profile in terms of neuropsychological functioning, 
thus providing researchers and clinicians more valuable tools in which to diagnose and 
treat patients. The CVLT provided an important model from which to assess many 
aspects of verbal learning and memory, however, it does not allow for the assessment of 
other areas of learning and memory such as visuospatial memory and emotional verbal 
memory. Following are descriptions of two assessments, the EVLT and the Biber Figure
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Learning Test, that are modeled after the CVLT, that reflect the assessment of other areas 
of learning and memory not assessed by the CVLT.
The Emotional Verbal Learning Test (EVLT) (Strauss & Allen, unpublished 
manuscript) is a measure of learning and memory for emotional words that is analogous 
to the CVLT in all aspects, with the exception that the list of 16 words is comprised of 4 
words from each of four “basic emotion” categories (happiness, sadness, anger, and 
anxiety), rather than 4 semantic categories. Preliminary work with this measure indicates 
that it is a valid and reliable assessment of memory, and may be sensitive to emotion 
processing deficits in clinical populations.
The Biber Figure Learning Test (BFLT) consists of a first and second series of 15 
geometric designs constructed of simple shapes (circles, squares, and triangles) which are 
put together to form novel stimuli. The test demonstrates demonstrate sensitivity to non 
language-dominant right temporal lobe functioning and also is sensitive to 
visuoconstructional problems associated with various types of brain damage.
Both the Visual Object Learning Test (VOLT) (Glahn, Gur, Ragland, Censits, & 
Gur, 1997) and the Biber Figure Learning Test (Glosser, Goodglass, & Biber, 1989) were 
created as spatial assessments analogous to the CVLT. While different in several ways 
(BFLT presenting 15 items in the initial series and being presented in a series of 5 
learning trials, and the VOLT presented 20 items in the initial series and being presented 
in a series of 4 learning trials), there are similarities in that learning is assessed over a 
series of trials, in addition to the assessment of short and long delay test recall of the two 
procedures the BFLT is the most like the CVLT and the EVLT.
Based on the review of the literature preliminary data, the following hypotheses
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were made.
Hypothesis 1
It was hypothesized that the FALMT would exhibit established patterns of 
learning and memory, including learning slope across Trials 1-5, proactive and 
retroactive interference effects, loss of information over the delay period, and serial 
position effects. These patterns would provide initial support for the validity of the 
FALMT as a measure of learning and memory.
Hypothesis 2
It was hypothesized that the FALMT would have adequate reliability as 
demonstrated through test-retest reliability and split-half reliability.
Hypothesis 3
It was hypothesized that the FALMT would have adequate convergent and 
discriminant validity, as demonstrated by moderate correlations with other memory tests, 
including the CVLT, EVLT, and BFLT. It was anticipated that correlations of the 
FALMT with memory tests that have emotional content (EVLT) would be higher than 
those with neutral content (CVLT), and also that it would also exhibit higher correlations 
with spatial/visual memory tests (BFLT) than verbal/auditory tests (CVLT).
By evaluating these hypotheses, the present study aimed to establish the reliability 
and validity o f the FALMT, and build on previous research in the neuropsychological 
assessment of learning and memory. This may provide an improved understanding of 
visual and verbal memory with regard to both emotional and non-emotional information.
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CHAPTER 3 
METHODS
Participants
Sixty-five healthy volunteers were recruited for this study. All participants were 
between 18 and 65 years old and provided informed consent prior to participation. 
Additionally, all participants spoke English as their primary language and had adequate 
hearing and vision (based on a brief screening). Individuals were screened in order to 
determine if they had a previous or current diagnosis of mental retardation, had a current 
or past neurological condition (including a history of traumatic brain injury), had ever 
received a diagnosis for a DSM-IV Axis I disorder, or had a chronic medical condition 
with known effects on CNS functioning. Individuals were recruited for participation 
through the Department of Psychology subject pool and via the website Experimetrix 
(UNLV Department of Psychology) as well as from the community at large.
Of the sixty-five total cases, five individuals reported being previously diagnosed 
with a DSM-IV Axis I disorder. Of the five participants that reported being diagnosed 
with an Axis I disorder, two reported that they had been diagnosed with Major 
Depressive Disorder, one had been diagnosed with Bipolar I Disorder, one reported that 
they had been diagnosed with both Attention Deficit Hyperactivity Disorder and Major 
Depressive Disorder, and one reported having been diagnosed with Post Traumatic Stress 
Disorder (combat related) and Adjustment Disorder. An additional case reported having
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a chronic medical condition that is known to affect CNS function (history of seizure 
disorder and migraine headaches).
When the group with no previous diagnoses or medical conditions is combined 
with the group with previous diagnoses or medical conditions the mean age is 22.63 {SD 
= 5.97), the mean years of education is 13.91 years (SD = 1.62), the gender ratio is 38.5 
% male and 61.5% female, and the handedness ratio is 86.2% right handed and 13.8% 
left handed. In order to determine ethnic profile of participants, each participant was 
asked what ethnicity or ethnicities they identify most with. Responses from this question 
resulted in an ethnic profile for the combined group (iV= 65) of participants: 47.7% 
European American (» -  31 ), 13.8% Asian/Pacific Islander/American (n = 9), 10.8% 
African American (n = 7), 16.9% Hispanic American (n = 11), and 10.7% reported being 
of Mixed heritage (n = 7). Of the individuals reporting being of mixed heritage, the 
specific ethnic backgrounds reported for each were: Chinese/Pacific Islander, 
Greek/Filipino, Asian/European American, Hispanic/European American, Pacific 
I slander/European American, and Middle Eastern/European American. This sample 
approximates the racial and ethnic composition of individuals living in the Las Vegas 
area.
Participants were tested on two sessions separated by approximately one week. 
The testing battery administered in the first session included: Demographic 
Questionnaire, Positive and Negative Affective Schedule (PANAS; Watson, Clark, & 
Tellegen, 1988), California Verbal Learning Test (CVLT; Delis, Kramer, Kaplan, & 
Ober, 1987), Emotional Verbal Learning Test (EVLT; Strauss & Allen, unpublished 
manuscript), Biber Figure Learning Test (BFLT; Glosser, Goodglass, & Biber, 1989), the
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Facial Affect Learning and Memory Test (FALMT) and Facial Identification of Affect 
Task (FIAT) (both which were developed for, and as a part of the current study), and the 
Wechsler Adult Intelligence Scale -  Third Edition (WAJS-III; Wechsler, 1997) subtests; 
Vocabulary and Block Design. This first testing session lasted approximately 2.5 hours. 
In the second session participants were administered the following testing battery; 
FALMT, Vocabulary, Block Design, and FIAT The second testing session lasted 
approximately 1.5 hours.
Measures
The Vocabulary and Block Design Subtests of the Wechsler Adult Memory Scale 
-  Third Edition were used to estimate both verbal and visuospatial intelligence. The 
Vocabulary subtest is on the Verbal Scale of the WAJS-III. This task involves defining 
words of progressive difficulty. Vocabulary is a used as a measure of word knowledge 
and verbal fluency. The Vocabulary subtest correlates very highly with Full Scale IQ (r 
= .84), and is also most highly correlated subtest with Verbal IQ (r = .89). The Block 
Design subtest is on the Performance scale of the WAIS-III. Block Design involves 
putting sets of blocks together to match patterns on cards. Block Design is a measure of 
spatial perception, visual abstract processing, and problem solving. The Block Design 
subtest also correlates highly with Full Scale IQ (r = .73), and is the most highly 
correlated subtest with Performance IQ (r = .79).
Key neurocognitive measures will include the CVLT, EVLT, BFLT, FALMT, 
and FIAT. The CVLT and EVLT assess memory performance for emotional (EVLT) and 
non-emotional (CVLT) words. The BFLT and the FALMT measure visuospatial 
memory performance for non-emotional (BFLT) and emotional (FALMT) stimuli.
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The California Verbal Learning Test, Adult Version, Research Edition (CVLT) is 
used to measure non-emotional verbal learning and memory. A verbal list learning test in 
which the examinee is asked to learn a list of 16 common shopping list items on 5 
consecutive trials (learning) and to recall and recognize these items following a delayed 
interval (memory). The recall measure involves both cued and free recall. During the 
CVLT participants were told verbally a series of 16 words over five immediate-recall 
trials. The list consists of 4 words from each of four categories (i.e. fruits, spices and 
herbs, tools, and clothing), for a total of 16 words presented in each list. After five 
consecutive trials in which the subject is verbally told the list of words, then asked to 
immediately recall the list, the subject is then verbally given a second list of words to 
recall. This second list serves as an interference trial, and the subject is then asked to 
recall all words from the first list, without any exposure to those words. After this 
immediate-recall task participants were asked to recall the words after a twenty minute 
waiting period in order to measure long term memory. After the long term recall trial, the 
subject is then given a list of related and unrelated words, and asked to respond with 
“Yes” or “No” in order to indicate if the word given to them was or was not in the first 
list that they were exposed to. Therefore, the CVLT measures recall, recognition and list 
learning. Interference effects and retrieval/encoding difficulties can also be evaluated 
with this measure. The dependent variables used in the study include the number of 
words recalled on each of the five trials as well as the number of words recalled on Series 
B, upon immediate and cued recall of Series A, and following the delayed and cued recall 
condition for Series A.
The Emotional Verbal Learning Test (EVLT) is a measure of learning and
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memory for emotional words. The EVLT was developed as an emotionally valenced 
learning and memory task equivalent to the CVLT. The task first requires the 
experimenter to orally present 16 words (List A) over five immediate-recall trials. The 
list consists of 4 words from each of four “basic emotion” categories (happiness, sadness, 
anger, and anxiety). Individual words of the same category are never presented 
successively to allow for the assessment of semantic clustering. Following the 5 
immediate-recall presentations, a second “interference” list (List B) is presented for a 
single trial. Immediately following List B, a short delay free and category cued recall of 
List A is administered. A 20 minute delay then occurs between the presentation of the 
short-delay and long-delay free recall assessments. Long delay free and cued recall is 
then assessed. Recognition of List A is measured using a “Yes” or “No” recognition 
format immediately preceding the administration of the long delayed recall trial. In the 
test of recognition, there are 28 distracters consisting of List B emotional words 
semantically related to List A words. List B emotional words semantically unrelated to 
List A words (disgust words), novel words that are prototypical of semantic categories 
presented in List A, and emotional words semantically unrelated to List A words 
(surprise words).
The Biber Figure Learning Test (BFLT) consists of a first and second series of 15 
geometric designs constructed of simple shapes (circles, squares, and triangles) which are 
put together to form novel stimuli. The 15 designs in each series are presented one at a 
time at a rate of one every 3 seconds. Following presentation of the designs in each 
series, the participant is asked to draw as many of the figures as he/she can recall in no 
particular order. This procedure of exposure to the first series of geometric shapes.
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followed by an immediate recall trial, is continued for 5 consecutive trials. Similar to the 
CVLT, an interference task is introduced with distracter figures immediately following 
the five immediate recall trials. Additionally, like the CVLT, the five consecutive 
immediate recall trials of the first series of geometric shapes is followed by the exposure 
to a “distracter” trial, which includes 15 novel geometric shapes that the subject is asked 
to learn and immediately recall following the exposure. Following the distracter trial is 
an immediate free recall condition. A delayed learning recall trial is introduced 20 to 30 
minutes later, interspersed with verbal (non-visuospatial) tasks. A recognition task is 
introduced in which the participant is asked to recognize the original designs intermixed 
with distracter items. The designs reproduced are scored on a range of zero to three 
points for each response according to the accuracy of drawing. Although the CVLT and 
the BFLT are not identically matched in terms of difficulty level and item content, they 
can serve as relative measures o f verbal and non-verbal learning (Tracy et al., 2001). The 
inter-tester reliability has been found to be .98 (Glosser, Colea, Khatria, DellaPietra, & 
Kaplan, 2002). The BFLT has also been shown to have good test-retest reliability and 
criterion validity (Glosser et al., 2002). The BFLT appears to be a useful clinical tool for 
assessing different components of visuospatial memory in patients with lateralized right 
mesial temporal lobe (MTL) dysfunction. The test is sensitive to visuoconstructional 
problems associated with various types o f brain damage, but it also distinguishes 
material-specific, nonverbal, visuospatial memory impairments in patients with 
neurological dysfunction in the non-language dominant right temporal lobe.
Two additional tests were developed specifically for the current investigation, the 
Facial Affect Learning and Memory Test (FALMT) and the Facial Identification of
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Affect Task (FIAT). The FALMT was created in order to assess emotional visuospatial 
learning and memory by presenting a series of faces displaying various emotions over a 
series of trials which participants were instructed to remember. The FALMT was 
designed to be analogous to the CVLT, EVLT and BFLT in terms of numbers of trials 
and the inclusion of an interference condition, as well as short and long delay recognition 
conditions. Total administration time for the FALMT was approximately 35 minutes 
(including the 20 minute delay) which is comparable to that of the CVLT, EVLT, and 
BFLT.
The FIAT was created in order to test facial affect identification. Participants 
were presented faces displaying different basic emotions and were instructed to identify 
the emotion expressed on each face. The FIAT was included in this study in order to 
examine whether ability to accurately identify facial emotions has any influence on the 
participants’ ability to learn facial emotions on the FALMT. A detailed description of the 
procedures used to develop the FALMT and the FIAT are contained in the Procedures 
section.
Procedures
Selection o f stimuli for the FALMT and FIA T
The photographs of faces that were used in the FALMT and FIAT were taken 
from the Penn Facial Affect pictures (Gur et al., 2002) that were created by Ruben E. and 
Raquel C. Gur and colleagues at the University of Pennsylvania, Neuropsychiatry 
Section. The facial stimuli were developed using a sample of actors expressing 
happiness, sadness, anger, fear and disgust, as well as neutral expressions. Each emotion 
was expressed under two levels of intensity (low and high) and under both posed and
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evoked conditions. Resulting images are of high technical quality and are accurately 
identified by raters. Posers with facial blemishes, asymmetric faces, a history of 
psychiatric or neurologic disturbance, or who were not right-handed were excluded from 
the final sample of individuals who were included in the final stimuli (Erwin, Gur, Gur, 
Skolnick, Mawhinney-Hee, & Smailis, 1992). While other facial stimuli exists (Ekman 
& Friesen, 1975), the stimuli created by Gur and colleagues is unique in that it was 
developed in order to be used in neuroimaging studies. Thus, any features that would be 
problematic in terms of neural activation, such as facial asymmetry, were eliminated 
using a panel of six raters. In addition, photos were taken against a black background and 
each actor was draped in black cloth in order to eliminate any distraction from hair or 
clothing. Photos were taken by a professional photographer with a motor-driven 35-mm 
camera. Facial stimuli used were based on a high degree (>80%) of identification 
accuracy by raters (Gur, McGrath, Chan, Schroeder, Turner, Turetsky, Kohler, Alsop, 
Maldjian, Ragland, & Gur, 2002). The criteria for the selection of the chosen images in 
this assessment were based on photo quality, clarity o f face, absence of extraneous 
artifacts or extreme features, consistent direction and angle of the face and perceived 
emotional intensity (Hu, 2004).
Development o f the FALMT
The Facial Affect Learning and Memory Test (FALMT) was developed for the 
current study in order to measure emotional visuospatial learning and memory. With 
regard to stimulus presentation, the FALMT was designed to be analogous to the CVLT, 
EVLT and BFLT in terms of numbers of trials and the inclusion of an interference 
condition, as well as short and long delay conditions. Additionally, the FALMT included
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emotional stimuli from the same emotional categories as those included in the EVLT. 
However, rather than words or abstract figures, the FALMT stimuli consists of Penn 
Facial Stimuli photographs of different individuals displaying five different basic 
emotions (happy, sad, anger, fear, or disgust), as well as neutral faces.
The structure of the test, which parallels that of the CVLT, EVLT and BFLT, is 
presented in Table 1. The test is made up of five different series of faces. Series A, 
Recognition Series A, Series B, Recognition Series B, and Recognition Delay Series.
The order of administration of each of these series, as well as the number of items in each 
series, is also contained in Table 1.
With regard to selection of specific stimuli for each of the FALMT Series, half of 
the faces are male and half of the faces are female. An attempt was made to balance each 
of the four emotion conditions for intensity; so for example, there are two sad faces with 
mild intensity and two sad faces with extreme intensity. Each stimulus was presented for 
3000 milliseconds so that it would be similar to the stimulus presentation times for the 
BFLT, which is also a visuospatial test. However, when these intensity levels and 
presentation times were used, pilot studies demonstrated that ceiling effects were present. 
Thus, several subsequent revisions to the FALMT were accomplished in order to attempt 
to reduce ceiling effects. Exposure time of the stimuli was shortened from 3000 
milliseconds each to 1000 milliseconds. After this change was made, a subsequent pilot 
study indicated that ceiling effects continued to exist and further alterations needed to be 
made. The proportion of faces showing mild intensity emotions was increased and the 
proportion of faces showing extreme intensity emotions was decreased. An attempt was 
also made to match faces in Series A to the non-target faces in Recognition Series A.
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This change seemed to reduce ceiling effects in a pilot study. Thus, the version of the 
FALMT that will be described below will contain 9 faces displaying mild intensity 
emotion and 7 faces displaying extreme intensity emotion in Series A. Series B will be 
made up 7 faces displaying mild intensity emotion and 9 faces displaying extreme 
intensity emotion.
Table I . Sequence of trails for the Facial Affect Learning and Memory Test.
Trial Name Series Used # of Faces
Trial 1 Series A 16
Recognition Series A 32
Trial 2 Series A 16
Recognition Series A 32
Trials Series A 16
Recognition Series A 32
Trial 4 Series A 16
Recognition Series A 32
Trial 5 Series A 16
Recognition Series A 32
Interference Trial Series B 16
Recognition Series B 32
Short Delay Trial Recognition Delay Series 44
Long Delay Trial Recognition Delay Series 44
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For all of the FALMT series contained in Table 1, each face was presented 
centrally on the computer screen for 1000 milliseconds, followed by a blank black screen 
for 250 milliseconds. This presentation time for each face was selected because it is 
approximately equivalent to that of the CVLT items. An illustration displaying the 
presentation of the stimuli for the FALMT and FIAT can be found in the figure below 
(Figure I).
Figure 1. Illustration of FALMT and FIAT stimuli presentation.
A more detailed description of the faces that make up each of the series, as well as 
the rationale for their selection, are contained in following sections. Found in Appendix I 
is the layout for the stimuli presentation for the FALMT.
For Series A, participants initially viewed a series of 16 faces. The series of faces 
consisted of 4 faces from each of four emotional categories (happy, sad, anger, fear), for 
a total of 16 faces. Series A was set-up in a series of four blocks of four faces each.
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Each block included one of each of the four emotions (happy, sad, anger, or fear), and the 
order of emotions in each block was then randomized. The purpose for this method of 
organization was to ensure that the emotions were evenly distributed throughout the 
series, and to control for primacy and recency effects for any particular emotion. The 
faces in Series A were presented in a fixed order for each trial.
After the participant was shown the 16 faces in Series A, they were then shown 32 
faces (Recognition Series A), one at a time, which included the 16 Series A faces, as well 
as 16 novel faces. The participants were asked to respond as to whether each of the 32 
faces was included in Series A. The 32 faces in Recognition Series A were divided into 
four emotional categories (happy, sad, anger, fear). This sequence (Series A,
Recognition Series A) continued for a total of five consecutive trials. After these five 
trials were completed, the participant was shown a second series of 16 faces (Series B).
Like Series A, Series B was made up of 16 total faces. The faces in Series B 
displayed five categories of emotion (happy, sad, anger, fear, and disgust). The 
emotional categories that Series B shared with Series A (happy, sad, anger and fear), each 
displayed on 2 of the faces (one male and one female), for a total of 8 faces. The 
remaining 8 faces in Series B displayed the emotion disgust. Disgust served as a 
category not shared in Series A, and enabled the identification of proactive interference 
between the two lists. Items in the category of “disgust” in Series B are analogous to the 
nonshared items on the distracter list of the CVLT. In addition, disgust was included in 
the interference series because it has been shown in previous studies investigating 
emotional recognition that it is more difficult to identify than the four emotions used in 
Series A. None of the faces in Series B appeared on the Series A or Recognition Series
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A trials.
After the presentation of Series B, Recognition Series B ensued. Recognition 
Series B was composed of 32 faces, 16 of which the participant had been exposed to 
previously in Series B. The 16 novel faces included in Recognition Series B contained 
the same five emotional categories as in Series B. Series A and Series B were intended to 
represent analogous lists as in the CVLT in order to later make further comparisons of 
memory and learning. Thus, the lists were organized in an identical manner as the target 
lists on the CVLT. Stimuli in the Series A and Series B were presented in a fixed order.
Following Recognition Series B, the participants were presented with the 
Recognition Delay Series. The Recognition Delay Series consisted of 44 total faces from 
each of the five emotional categories (happy, sad, anger, fear, disgust), as well as neutral 
faces. Participants were asked to respond as to whether or not each of the 44 faces 
presented were included in Series A. This Recognition Delay Series presentation served 
as the Short Delay Trial and is analogous to the Short Delay Trial on the CVLT. 
Following the Short Delay trial there was a 20 minute delay in which no assessments 
involving emotional or visuospatial stimuli was presented. Following the 20 minute 
delay, the participants were again presented with Recognition Delay Series and asked to 
identify whether the faces were included in Series A. This Recognition Delay Series 
presentation served as the Long Delay Trial and was analogous to the Long Delay trial on 
the CVLT. The faces in the Recognition Delay Series in the Short and Long Delay Trials 
were the same. The presentation of the faces in the Short and Long Delay trials were 
presented in a random order to participants to avoid order effects.
The Short Delay and Long Delay Trials included the same 32 faces that were
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displayed in Recognition Series A. In addition, 12 faces were included that were not 
contained in any o f the prior series (Series A or B, Recognition Series A or B). These 12 
faces were included in order to measure possible false positive responses, and fall into 
one of three categories described below;
1. List B Shared (BS). The BS category consists of 4 faces (two male, two 
female) that were included in the Series B Recognition Trial, that share the emotional 
categories that were displayed in Series A (happy, sad, anger, or fear), but that were not 
actually included in Series A. An error on the BS category faces would indicate that the 
subject learned the emotional category but not the specific details o f the face.
2. Nonshared (BN). The BN category was made up of 4 faces (two males, two 
females) that were included in the Series B Trial and that displayed the emotion 
“disgust.” Thus, the BN faces do not share any of the emotional categories that were 
displayed in Series A and were also not included Series A. An error on the BN faces 
would indicate a problem with source memory, i.e., the individual remembers learning 
the emotional face, but does not remember the context (series) in which it was learned.
3. Neither List-Unrelated (UN). The UN category was composed of 4 faces (two 
male, two female) that are “neutral” and not displaying any type of emotion. Thus, the 
UN faces are from an emotional category that was not contained in any of the prior 
series. An error on these UN category faces is the most serious type of error because 
these faces share nothing in common with those that the participant has previously 
viewed, and represents an intrusion of unlearned information.
The Short and Long Delay Trial presentations are identical to each other with 
respect to the faces included, although they were both presented in a randomized
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sequence to each participant. The form that was used by researchers during the 
administration of the FALMT is in Appendix II.
Development of the FIAT
The Facial Identification of Affect Task (FIAT) was created as a test of facial 
affect identification. In this task, participants were presented 48 faces displaying five 
different basic emotions including happiness, fear, anger, sadness, or disgust, as well as 
neutral faces. Each face was presented individually on a computer screen and 
participants were instructed to identify the emotion expressed on each face by selecting 
the correct emotion from as list containing the names of the five emotions and neutral. In 
this task each face was presented until the participant responds. As soon as the 
participant responded, the face was immediately removed and followed by a blank 
screen. After the examiner coded the response as correct or incorrect, the next face was 
then presented. The FIAT, which was also developed for the current study, is included in 
order to examine whether ability to accurately identify facial emotions has any influence 
on the participants’ ability to learn facial emotions on the FALMT. A more detailed 
description of the procedures used to develop the FIAT is contained in the Procedures 
section.
For the FIAT, half of the 48 faces are female and half are male. The face stimuli 
include faces from target Series A and Series B of the FALMT, as well as 16 faces not 
before seen by the subject (16 faces from target FALMT Series A + 16 faces from target 
FALMT Series B + 16 novel faces = 48 faces total). Emotional intensity was balanced 
during this task with 20 of the 48 faces showing mild intensity of emotion (41.67%), 20 
of the 48 faces showing extreme intensity o f emotion (41.67%), and the remaining 8
36
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
faces being neutral. In addition to the 8 neutral faces, there were 8 faces displaying one 
of five emotions (happy, sad, anger, fear, and disgust). The layout of the specific 
emotions, intensity, and gender of each of the FIAT stimuli are in Appendix III. An 
example of the score sheet used by experimenters in the administration and scoring of 
subject’s verbal responses is in Appendix IV.
With regard to inclusion of faces with varying intensity of emotion, in validation 
of the facial stimuli in healthy individuals it was found that accuracy of extreme intensity 
faces was higher in comparison to mild intensity faces (Gur, Ragland, Moberg, Turner, 
Bilker, Kohler, Siegel, & Gur, 2001a). However, in another study it was found that 
schizophrenic populations were more often able to identify the emotion in faces 
expressing mild intensity o f emotion in comparison to those faces expressing extreme 
intensity emotion (Gur, Ragland, Moberg, Bilker, Kohler, Siegel, & Gur, 2001b). Thus, 
in the current study the inclusion of faces expressing both mild and extreme intensity 
emotions was important in the validation of this task on healthy samples, as well as for its 
use in subsequent studies with clinical populations.
The inclusion of a neutral faces is also important because in previous emotion 
recognition studies neutral faces were not included. However, this does not allow for the 
detection of false attribution of emotion to nonemotional faces, which has been identified 
in patient populations, such as Major Depressive Disorder and Schizophrenia (Kohler, 
Turner, Bilker, Brensinger, Siegel, Kanes, Gur & Gur, 2003). Thus, in the current 
recognition task neutral faces are an important inclusion for the detection of a possible 
emotional response bias in healthy individuals and clinical populations, as well as 
providing a comparison condition for the emotional categories included.
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Stimulus Presentation
A PC and monitor were used to present all facial affect stimuli, which appeared as 
color images on a black background. Stimuli for both the FALMT and the FIAT were 
presented using the psychology software E-Prime (Schneider, Eschman, & Zuccolotto, 
2002). As previously mentioned, all stimuli used in these tests were in the form of 
human faces and were presented centrally on the computer screen at a rate of one face 
presented for 1000 milliseconds, which is similar to the presentation rate of the CVLT 
and EVLT. This length of the stimuli presentation was also chosen because previous 
neuroimaging studies have shown that this is a sufficient length of time for facial 
recognition and facial affect discrimination in both healthy individuals and individuals 
diagnosed with an Axis I disorder. Healthy individuals were capable of constructing a 
detailed perceptual representation of facial stimuli in cortical regions in approximately 
170 ms, whereas an ability to make rough categorizations of gender and emotions can 
occur in even shorter amounts of time (-120 ms) (Adolphs, 2002). Therefore, while the 
presentation of facial stimuli in the FALMT was rapid in succession, it is not be too rapid 
for the average healthy individual to be able to see and process the stimuli. This is 
important because it will allow for this assessment to be given to both healthy individuals 
and those with neurocognitive pathology and to detect differences among the groups.
Each subject was administered the FALMT and FIAT individually. Participants 
were given verbal instructions by the researcher for both the FALMT and the FIAT (see 
Appendix V for verbal instructions given to participants for FALMT and FIAT). During 
the administration of both the FALMT and the FIAT, participants were located 
approximately 24 inches away from the monitor. The facial stimuli presented on the
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monitor were approximately life-size and participants were at eye-level with the facial 
stimuli display.
Because verbal labeling of visual stimuli confounds the assessment of visual 
memory with verbal processing (Lee et al., 1989), participants were not asked to identify 
the emotion expressed during the administration of the FALMT. Rather, each subject 
was asked to respond whether the faces displayed were or were not in the previously 
shown series by pressing either “YES” or “NO” on a Serial Response box. Participants 
were assessed on their accuracy of recognition for each trial.
During the FIAT participants were asked to verbally respond to each face by 
identifying the emotion that was expressed on each face displayed. Each face was 
presented for an unlimited amount of time, until the participant responded. As soon as 
the participant responded the facial display was immediately removed from the screen. 
Responses given by participants triggered a voice-activated microphone, which was 
attached to a serial response box. This allowed the researcher to measure response time 
for each face presented. The accuracy of the participant’s response was recorded and the 
researcher indicated on a serial response box whether the participant’s response was 
correct, incorrect, or if there was a mechanical error during the response. Each response 
was also recorded by the researcher on the Facial Identification of Affect Task (FIAT) 
scoring form (see Appendix IV for example of FIAT scoring form) in order to determine 
correct and incorrect answers. The experimenter then coded the accuracy of the 
participant’s response using a serial response box. This then activated the next face in the 
series. Total administration time for the FIAT was approximately 5 minutes.
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Order o f Test Administration
Order of test administration was counterbalanced to control for potential order 
effects. Two order administrations were created (Order A and Order B) and participants 
were randomly assigned to either order. Table 2 illustrates both administration orders. 
Individuals were randomly assigned to these administration orders.
Table 2. Counterbalanced order o f test administration.
Order A Order B
Informed Consent Informed Consent
PANAS PANAS
Demographics Questionnaire Demographics Questionnaire
FALMT (1-5, B, Short Delay) EVLT (1-5, B, Short Delay)
CVLT (1-5, B, Short Delay) BFLT (1-5, B, Short Delay)
FALMT (Long Delay) EVLT (Long Delay, Recognition)
FIAT BELT (Long Delay, Recognition)
CVLT (Long Delay, Recognition)
Vocabulary Vocabulary
Block Design Block Design
EVLT ( 1 -5, B, Short Delay) FALMT (1-5, B, Short Delay)
BFLT (1-5, B, Short Delay) CVLT (1-5, B, Short Delay)
EVLT (Long Delay, Recognition) FALMT (Long Delay)
BFLT (Long Delay, Recognition) FLAT
CVLT (Long Delay, Recognition)
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Data Analysis
This study aimed to assess the reliability, construct validity, and obtain 
preliminary normative data for the FALMT and FIAT and the main analyses were 
designed to address these issues. MANOVAs were used to examine whether 
performance on the FALMT is associated with a number of variable including order of 
administration (A or B; see Table 2), gender, handedness, and presence of a self-reported 
psychiatric or neurological diagnosis. In these analyses, dependent variables included 
accuracy scores for the sum of Series A Trials 1 -  5, recognition of Series B faces. Short 
Delayed Recognition Series, and Long Delayed Recognition Series. Analyses used to 
test each of the individual hypotheses are described in the Results section. However, the 
specific prediction with regarding each hypothesis are presented below.
Hypothesis 1
It was hypothesized that the FALMT would exhibit established patterns of 
learning and memory, including 1) learning slope across Trials 1-5. 2) proactive and 
retroactive interference effects. 31 loss of information over the delav period, and 4) serial 
position effects. These patterns would provide initial support for the validity of the 
FALMT as a measure of learning and memory.
With regard to learning slope across Trials 1 -  5, it was anticipated that an 
increased number of faces would be remembered across the five trials. In regard to 
interference effects a significant difference between scores on Trial 5 and the Short Delay 
Trial was anticipated, which would indicate loss of information due to retroactive 
interference (Trial 5 > Short Delay Trial). A significant difference between scores on 
Trial 1 and the Interference Trial (Trial 1 > Interference Trial) would indicate proactive
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interference effects. For loss of information over the time, a significant difference was 
anticipated which would indicate a loss of information across the delay period between 
the Short Delay and Long Delay Trials which will occur approximately 2 and 20 minutes 
following Trial 5, respectively. With regard to serial position effects, it was anticipated 
that participants would show better recognition of faces that were displayed in the 
beginning (primacy) and ending (recency) of Series A in comparison to those faces that 
were presented in the middle of Series A.
Hypothesis 2
It was hypothesized that the FALMT and FIAT would have adequate reliabilitv as 
demonstrated through test-retest reliabilitv and split-half reliability.
Test-retest reliability was analyzed using Pearson’s product-moment correlation 
coefficient and intraclass correlation coefficient. A significant and high correlation was 
anticipated for analyses of test-retest reliability, which would indicate the relative 
stability of test scores across the administrations. It was also anticipated that split-half 
reliability would meet acceptable standards. Practice effects were anticipated for the 
FALMT, since it was designed as a test of learning and memory. However, it was 
anticipated that the FIAT would not have significant practice results.
Hypothesis 3
It was hvpothesized that the FALMT would have adequate convergent and 
discriminant validitv. as demonstrated bv moderate correlations with other memorv tests, 
including the CVLT. EVLT. and BFLT. It was anticipated that the FALMT’s 
correlations with memorv tests that have emotional content (EVLT) would be higher than 
those with neutral content (CVLT), and also that it would also exhibit higher correlations
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with non-emotional spatial/visual memorv tests (BFLT) than non-emotional 
verbal/auditory memorv tests (CVLT).
Convergent and divergent validity were tested by examining the correlations 
among the FALMT, FIAT, and other neurocognitive measures. It was anticipated that 
the highest correlation with the FALMT would be with the BFLT because they are both 
intended to measure visuospatial learning and memory. It was anticipated that 
correlations between the FALMT and the EVLT would be moderate because the EVLT 
and the FALMT are both intended to measure emotionally valenced learning and 
memory. Lastly, it was anticipated that the correlations between the FALMT and the 
CVLT would be the lowest because the CVLT measures verbal nonemotional learning 
and memory, while the FALMT is intended to measure visuospatial emotional learning 
and memory. Table 3 illustrates the pattern of correlations that were expected between 
the FALMT and other measures.
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Table 3. Anticipated correlations with the FALMT.
FALMT FALMT FALMT FALMT FIAT
Tl-5 Interference Short Long Total
Total Delay Delay
Predicted High
BFLT Tl-5 Total R - H R - H R = H R - H R = H
BFLT Interference R = H R = H R = H R = H R = H
BFLT Short Delay R = H R = H R = H R = H R = H
BFLT Long Delay R = H R = H R = H R = H R - H
BFLT Recognition R = H R = H R = H R = H R = H
FIAT Total R = H R = H R = H R = H —
Predicted Moderate
EVLT Tl-5 Total R = M R = M R = M R = M R = M
EVLT Interference R = M R = M R = M R = M R = M
EVLT Short Delay R = M R = M R = M R = M R = M
EVLT Long Delay R = M R = M R = M R = M R = M
EVLT Recognition R = M R = M R = M R = M R = M
WAIS - Block R = M R = M R = M R = M R = M
Design
Predicted Low
CVLT Tl-5 Total R = L R = L R = L R = L R = L
CVLT Interference R = L R = L R = L R = L R = L
CVLT Short Delay R = L R = L R = L R = L R = L
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CVLT Long Delay R - L R = L R = L R - L R = L
CVLT Recognition R = L R = L R = L R = L R = L
WAIS -Vocabulary R = L R = L R = L R = L R = L
Note. H = High Correlation, M = Moderate Correlation, L = Low Correlation
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CHAPTER 4 
RESULTS
Participants were seen over two assessment periods. Time 1 and Time 2, which 
were separated by approximately one week. Sixty-five subjects completed the first 
assessment battery (Time 1) and sixty-one of these subjects returned and completed the 
second assessment battery (Time 2). The mean number of days between the assessments 
was 6.97 days (SD = 2.95). In the following Tables, scores for the trials of the FALMT 
and the FIAT are reported as percentages. Percentages are reported rather than number 
correct in order to make comparisons with other measures administered in the current test 
battery (EVLT, CVLT, and BFLT) that have different numbers of items per trial. 
Specifically, the EVLT, CVLT, and FALMT each have 16 items per trial. However, the 
BFLT has 15 items per trial and each item is scored on a three-point scale, making each 
trial worth up to 45 points. Thus, in order to make these measures equivalent across each 
trial, the scores will be reported as percentages correct.
Preliminary Analyses
Prior to examining the main hypothesis, a number of preliminary analyses were 
undertaken in order to determine any effects of order of test administration, handedness, 
gender, and se lf  reported DSM-IV Axis I diagnosis on the FALMT results.
In the current study two orders of administration were employed. Order A and 
Order B (see Table 2 in the Methods section for more detailed information regarding
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order of administration). To determine whether order of administration would affect 
performance on the FALMT a Multivariate analysis of variance (MANOVA) was 
conducted. MANOVA results indicated that there was no significant difference based on 
order of administration, F  (8, 56) = 1.05, p  = .41, on the FALMT variables. For the 
FIAT, ANOVA indicated no significant difference based on order of administration. 
Descriptive statistics for the FALMT and FIAT variables for each order of administration 
are presented in Table 4.
Table 4. One way ANOVA comparing Administration Order A (« = 33) vs. Order B
(" = 32)
Score Order A Order B F df=1.63 P
Mean 3D Mean 3D
FALMT
Trial 1 80.75 9.90 79.69 10.41 .18 68
Trial 2 8729 9 35 87 39 8 00 .00 .96
Trial 3 87.30 11.21 90.53 7.96 1.79 .19
Trial 4 89.11 11.30 91.89 7.57 1.36 .25
Trial 5 89.77 10.31 92.17 6.20 128 .26
Total Trials 1-5 86 84 9.00 88 33 6.74 .57 .45
Interference Trial 83.05 10.48 84.57 8 80 .40 .53
Short Delay 85.16 12.30 89.40 7.20 2 85 .10
Long Delay 87.59 9.41 89.62 8.21 .86 .36
FIAT Total 67.55 8 75 69 53 6.91 1.02 .32
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To determine if there were significant differences in performance based on 
handedness, MANOVA was used to compare the scores from the FALMT for right hand 
dominant (w = 56) and left-hand dominant participants (w = 9). MANOVA indicated that 
there was no significant difference based on hand dominance, F (S, 56) = \ . \5 ,p  = .34, 
on the FALMT variables. ANOVA also indicated that there was no significant difference 
between the groups for the FIAT, F  (1, 63) = .72, /? = .40. Descriptive statistics for the 
FALMT and FIAT variables based on hand dominance are presented in Table 5.
Table 5. Results comparing right hand dominant (« = 56) and left hand dominant (« = 9).
Score Right Hand Dominant Left Hand Dominant F cif^ ].63 P
Mean 3 0 Mean 3 0
FALMT
Trial 1 79 91 10.15 82 20 10.08 .40 .53
Trial 2 86 59 8.66 92.01 735 3 16 .08
Trial 3 87.99 10.11 94 44 5.13 3.49 .07
Trial 4 89.73 10.11 95.14 4.17 2.48 .12
Trial 5 90.62 8 86 93 06 6.40 .63 .43
Total Trials 1-5 86.97 8.14 91.37 5 53 243 .12
Interference Trial 83 43 9 74 86.11 926 .60 .44
Short Delay 87.15 9.42 87 87 15.24 .04 .85
Long Delay 87.77 8 82 93 69 7.43 3 63 .06
FIAT Total 68.19 7.75 70.60 8 99 .72 .40
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To determine if there were significant differences in performance based on 
gender, MANOVA was used to compare the scores from the FALMT for male {n = 25) 
and female {n = 40) participants. MANOVA indicated that there was no significant 
difference based on gender on the FALMT variables, F  (8, 56) = .49, p  = .86. ANOVA 
also indicated that there was no significant difference between males and females for the 
FIAT, 7^(1, 63) = .10,/? = .76. Descriptive statistics for the FALMT and FIAT variables 
based on gender are presented in Table 6.
Because of the potential impact of DSM-IV Axis I disorder and neurological 
conditions on FALMT and FIAT performances, those participants who reported a 
diagnosis were compared to those who did not on the FALMT and FIAT variables. 
MANOVA was used to compare the scores from the FALMT for those participants with 
a self-reported diagnosis (« = 6) to the rest of the sample {n = 59). Results of the 
MANOVA indicated that there was a significant difference based on diagnosis on the 
FALMT variables, F  (8, 56) = 2.24, p  < .05. Univariate F  tests indicated that the group 
reporting a diagnosis performed significantly worse on all of the FALMT variables with 
the exception of Trial 1. ANOVA comparing the groups on the FIAT also indicated that 
the group with a diagnosis performed significantly worse than the group with no self- 
reported diagnosis, F  (1, 63) = 4.03, p < .05. Descriptive statistics for the FALMT and 
FIAT variables based on the presence or absence of a self-reported diagnosis are 
presented in Table 7.
In order to determine whether these differences were associated with the 
diagnosis or with other variables such as age and education, the two groups were 
compared on these demographic variables and the results are presented in Table 8. As can
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be seen from the Table, the diagnosis group was significantly older than the no diagnosis 
group, although there were no differences with regard to education. Chi-square analyses 
were also used to compare the groups on gender, ethnicity and handedness. The groups 
were not different on gender, chi square (1) = 2.2,/? = .14, or handedness, chi-square (1) 
= .04, p  = .83, although they did differ on ethnicity, chi square (6) = 12.88,/? < .05.
Table 6. One-way ANOVA comparing FALMT scores on each trial for males (« = 25) 
and females (« = 40).
Score Male Female Fdf=],63 P
Mean 3D Mean 3D
FALMT
Trial 1 80 61 12.06 7999 8 80 .06 .81
Trial 2 88 23 7.59 86.79 9 29 .42 .52
Trial 3 89 00 10.09 88.82 9.75 .01 .94
Trial 4 91.00 10.69 90 16 9.11 .12 .74
Trial 5 90 23 9.64 91.41 7.90 .29 .59
Total Trials 1-5 87.81 8 66 87.43 7.57 .04 .85
Interference Trial 82 75 10.64 8445 9.05 .48 .49
Short Delay 87.18 11.42 87 29 9 62 .00 .97
Long Delay 88 60 7.44 88 58 9 69 .00 .99
FIAT Total 68 92 8 27 68 28 7.76 .10 .76
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Table 7. One way ANOVA results comparing individuals with no diagnosis {n = 59) and 
individuals with a self-reported diagnosis (/? = 6).
Score No Diagnosis Diagnosis F  df^ l.63 P
Mean 3D Mean 3D
FALMT
Trial 1 80 92 9.31 73.44 15.40 3 09 .08
Trial 2 88 18 8 00 79.07 11.10 6 59 .01
Trial 3 90 25 7 66 75 52 17.72 14.96 .00
Trial 4 9179 7 38 77.60 18.58 14.12 .00
Trial 5 92.10 6 42 79 65 17.05 13.83 .00
Total Trials 1-5 88 65 6 29 77.06 14.21 13.94 .00
Interference 84.64 8.33 75 52 17.16 5.19 .03
Trial
Short Delay 88 19 9.29 78.03 15 32 533 .02
Long Delay 89 54 7.94 79.17 1223 8 39 .01
FIAT Total 68 90 7.47 61.25 10.98 4 03 .05
Given the difference between the groups on age, the MANOVA comparing the 
groups on the FALMT scores was re-run with age as a covariate. Results of the 
MANCOVA indicated that age was not a significant covariate, F  (8, 55)= 1.52,/?= .17. 
However, when age was included as a covariate, the difference between the groups was 
no longer significant, F  (8, 55) = 1.83, /? = .09. Examination of the estimated marginal
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means indicated that the overall effect o f including age as a covariate was to slightly 
decrease the scores for the no diagnosis group, and increase the scores for the diagnosis 
group.
Table 8. Demographic information comparing individuals with no diagnosis (« = 59) and 
individuals with a self-reported diagnosis {n = 6).
No Diagnosis Diagnosis
Mean SD Mean SD F p
Age 22 03 5 15 28.50 10.19 6 98 01
Education 13 83 1 57 14.67 2.07 1.47 .23
Gender (% male) 35 6 66 7
Handedness (% right) 86 4 83 3
Ethnicity (%)
European American 45 8 66 7
Hispanic American 15.3 33 3
African American 11.9 0.0
Asian/Pacific Islander/American 15.3 0.0
Mixed heritage 11.9 0.0
Despite the lack of significant findings, examination of the estimated marginal means 
indicated that relatively large differences continued to be present between the groups on 
some of the FALMT variables. For example, estimated marginal means for the total of
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Trials 1 - 5 for the diagnosis and no diagnosis groups were 78.40 {SE = 3.08) and 88.51 
{SE = .94), respectively. Age was not significant in the FIAT, F  (1, 62) = .20,/? = .66. 
Results of including age as a covariate in an ANCOVA for the FIAT also resulted in a 
non significant outcome, F (1, 62) = 3.07,/? = .09.
Given these results, the main hypotheses proposed for this study will be analyzed 
with the entire sample (individuals with no diagnosis and individuals with a self-reported 
diagnosis of either an Axis I disorder or a medical condition known to affect CNS 
functioning, N = 65) as well as with a reduced sample that only includes individuals with 
no reported diagnoses {n = 59).
Hypothesis 1
The first hypothesis was that the FALMT trials would exhibit established patterns 
of learning and memory, including 1) learning slope across Trials 1-5, 2) proactive and 
retroactive interference effects, 3) loss of information over the delay period, and 4) serial 
position effects. These patterns would provide initial support for the validity of the 
FALMT as a measure of learning and memory. In these analyses, percentage correct on 
each of the trials served as the dependent variable. Descriptive statistics for each of the 
trials used in these analyses are presented in Table 9 for the entire sample, as well as for 
the 59 individuals with no diagnosis, and the 6 individuals with a diagnosis. These 
results are also presented in Figure 2.
1) Learning slope across Trials 1 - 5 .  In order to examine learning slope across 
Trials 1 - 5 ,  a repeated measures ANOVA was used. In this analysis, percentage correct 
on Trials 1 -  5 served as the dependent variable. A significant difference was anticipated 
that would indicate an increase in the number of faces that were recognized in each
53
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
successive trial across the five trials. Results indicated that there was a significant effect 
of trial, F  (4, 256) = 39.65, /? < .001. Planned comparisons indicated that there was a 
significant increase in the number of faces recognized from Trial 1 to Trial 2, F  (1, 64) = 
45.53,/? < .001; that there was not a significant increase in the number of faces 
recognized from Trial 2 to Trial 3, F ( l ,  64) = 2.56,/? = .12; that there was a significant 
increase in the number of faces recognized from Trial 3 to Trial 4, F  (1, 64) = 4.74, /? < 
.05; and that there was not a significant increase in the number of faces recognized from 
Trial 4 to Trial 5, F ( l ,  64) = .37,/? = .55.
However, if the six individuals that indicated that they had been diagnosed with 
an Axis I disorder or had a medical condition known to affect CNS functioning are 
removed from this analysis somewhat different results emerge. Results of learning across 
Trials 1 and 5 for those 59 individuals indicated that there was a significant effect of trial, 
F  (4, 232) = 46.52, /? < .001. Planned comparisons indicated that there was a significant 
increase in the number of faces recognized from Trial 1 to Trial 2, F ( l ,  58) = 51.29, p < 
.001, from Trial 2 to Trial 3, F ( l ,  58) = 5.75,/? < .05, and from Trial 3 to Trial 4, F ( l ,  
58) = 4.04, p < .05. However, there was not a significant increase in the number of faces 
recognized from Trial 4 to Trial 5, F ( l ,  58) = .15,/? = .70.
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Table 9. Descriptive statistics for the FALMT trials for the total sample {N=  65), those
with no self-reported diagnosis (n = 59), and those with a self-reported diagnosis (« = 6).
Score Total Sample No Diagnosis Diagnosis
Mean 3D Mean 3D Mean 3D
FALMT
Trail 1 80.23 10.09 80 92 9.31 73.44 15.40
Trial 2 87.34 8.64 88 18 8 00 79.07 11.10
Trial 3 88 89 9 80 90 25 7.66 75.52 17.72
Trial 4 90.48 9.67 91.79 7 38 77 60 18 58
Trial 5 90 95 8 56 92 10 6 42 79 65 17.05
Total Trials 1-5 87 58 7.94 88.65 6 29 77.06 14.21
Interference Trial 83 80 9.65 84.64 8 33 75.52 17.16
Short Delay 8725 10.26 88 19 92 9 78 03 15.32
Long Delay 88 59 8 83 89.54 7.94 79.17 12.23
FIAT Total 68 53 7 90 69.14 7.46 62 50 10.29
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Figure 2. Scores for FALMT trials for the Total Sample {N = 65), the No Diagnosis
group (« = 59), and the Diagnosis group (n = 6)
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Note: Trials 1-5 = 1-5, Interference Trial = B, Short Delay Trial = SD, Long Delay Trial 
= LD
2) Proactive and Retroactive Interference Effects. Proactive and retroactive 
interferences effects were expected. To examine interference effects repeated measures 
ANOVA was used in which the percentage of correct responses on Trial 1, Trial 5, 
Interference Trial, and Short Delay Trial served as the dependent variables. A significant 
difference between scores on Trial 5 and the Short Delay Trial would indicate loss of 
information due to retroactive interference. A significant difference between scores on 
Trial 1 and the Interference Trial (with Trial 1 scores being higher than scores on the 
Interference Trial) would indicate proactive interference effects. Results for the repeated 
measures ANOVA indicated that there was a significant trial effect, A’(3, 192) = 32.51,p 
< 001. Planned comparisons indicated there was a significant difference between scores
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on Trial 5 and the Short Delay Trial, F  (1, 64) = 14.06, p  < .001, which indicates 
retroactive interference effects. Additionally, planned comparisons there was a 
significant difference between scores on Trial 1 and the Interference Trial, F  (1, 64) = 
10.93,/? < .01, (with scores on Trial 1 being higher than scores on the Interference Trial) 
which indicates proactive interference effects.
When these analyses were conducted with the reduced sample (n = 59), similar 
results were present. Results for the repeated measures ANOVA indicated that there was 
a significant trial effect, F  (3, 174) = 34.50,/? < .001. Planned comparisons indicated 
there was a significant difference between scores on Trial 5 and the Short Delay Trial, F  
(1, 58) = 16.40, /? < .001, which indicates retroactive interference effects. Additionally, 
planned comparisons indicated there was a significant difference between scores on Trial 
1 and the Interference Trial, F  (1, 58) = 12.45, p  < .001, (with scores on Trial 1 being 
higher than scores on the Interference Trial) which indicates proactive interference 
effects.
3) Loss of Information over the Delav Period. A repeated measures ANOVA was 
used to examine loss o f information over the delay period. In this analysis the number of 
correct responses on Trial 5, Short Delay Trial, and Long Delay Trial served as 
dependent variables. A significant difference was anticipated which would indicate a 
loss of information across the delay period between the Short Delay and Long Delay 
Trials, which occur approximately 2 and 20 minutes after Trial 5, respectively. The 
repeated measures ANOVA was significant for trial, F  (2, 128) = 8.90, p < .001. Planned 
comparisons indicated there was a significant difference between scores on Trial 5 and 
the Short Delay Trial, F ( l ,  64) = 14.06,/? < .001, as well as a significant difference
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between scores on Trial 5 and the Long Delay, F  (L 64) = 9.36,/? < .01. However, there 
was not a significant difference between scores on Short Delay Trial and the Long Delay 
Trial, F  (1, 64) = 2.24, /? = . 14. These results were not consistent with the hypothesis in 
that there was not a significant decrease in the number of faces recognized from the Short 
Delay Trial to the Long Delay Trial (see Figure 2).
When these analyses were conducted again with the reduced sample, similar 
results were present. The repeated measures ANOVA was significant, F  (2, 57) = 11.19, 
/? < .001, with planned comparison indicating significant differences between Trail 5 and 
the Short Delay, F  (1, 58) = 16.40,/? < .001, Trial 5 and the Long Delay, F ( l ,  58) = 
14.26,/? < .001, with no difference between the Short delay and the Long delay, F  (1, 58) 
-  1.97,/? =17 .
41 Serial Position Effects. In order to examine primacy and recency effects of the 
FALMT, the percentage of correct responses for three recognition categories was 
examined for Trial 1. The three recognition categories are: Primacy (the first 4 faces in 
each trial). Middle (The middle 8 faces in each trial), and Recency (the last 4 faces in 
each trial). If there were no primacy and recency effects, it would be expected that each 
category of faces (Primacy, Middle, and Recency) would be recognized with the same 
frequency. However, when the Primacy, Middle, and Recency scores were entered into a 
repeated measures ANOVA, the result was significant, F  (2, 128) = 11.87,/? < .001. 
Results of planned comparisons indicated that there is a significant difference between 
primacy and middle scores, F  (1, 64) = 32.39,/? < .001, with primacy scores being higher 
than middle scores. There was also a significant difference between middle and recency 
scores, F  (1, 63) = 9.11, /? < .01, with recency scores being higher than middle scores.
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The primacy and recency effects found for the FALMT indicates that the first 4 faces 
(primacy) of trials and the last 4 faces (recency) on the trials were recognized accurately 
more often than the middle 8 faces.
Results for the reduced sample (w = 59) were essentially the same with the 
repeated measures ANOVA being significant, F  (2, 57) = 15.04,/? < .001, the difference 
between primacy and middle scores being significant, F  (1, 58) = 26.73,/? < .001, and the 
difference between middle and recency scores being significant, F ( l ,  58) = 6.14,/? < .02. 
Primacy, middle, and recency effects for the entire sample and the reduced sample are 
depicted in Figure 3.
Figure 3. Primacy and recency effects for Trial 1 of the FALMT for the Total Sample (N 
= 65) and for the No Diagnosis (n = 59).
□ Total Sample
■ No Diagnosis
Primacy Middle Recency
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As a final method to determine if the FALMT would exhibit established patterns 
of learning and memory as documented on other well-established measures, the trials of 
the FALMT were compared to the scores on each trial of the BFLT, the CVLT, and the 
EVLT (see Figure 4). These results are also provided in Table 10 for the entire sample 
and Table 11 for the reduced sample. Results indicate that the scores on each trial of the 
FALMT resemble the patterns seen on other established measures of learning and 
memory; however, the scores on the FALMT may indicate that ceiling effects are 
present. The possibility of the existence of ceiling effects will be described in greater 
detail below in the Results section for Hypothesis 2 and in the Discussion.
Figure 4. Relative difficulty of the FALMT compared to the BFLT, CVLT, and EVLT (N 
= 65).
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Figure 5. Relative difficulty o f the FALMT compared to the BFLT, CVLT, and EVLT {n 
= 59y
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Table 10. Means and standard deviations for each trial of the FALMT, BFLT, CVLT, and
EVLT (A =65).
Scores FALMT BFLT CVLT EVLT
Mean 5D Mean SD Mean a ) Mean
Trial 1 80.23 10.09 44.21 14.94 49.52 11.18 40.48 11.43
Trial 2 87 34 8.64 69.71 15 89 68 46 13.46 55 48 13 87
Trial 3 88.89 9 80 81.16 15.91 77 12 14.29 64.62 14.07
Trial 4 90.48 9 67 87 56 13 42 81.44 12.98 70.67 16.31
Trial 5 90.95 8 56 91.80 11.48 85 29 11.97 74.62 17.50
Interference 83.80 965 38 19 14.15 44.33 13 52 36.25 11.55
Short Delay 87.25 10.26 86 36 14.48 76.73 15.95 62.79 21.09
Long Delay 88.59 8 83 88.82 12.90 76.54 18 36 63 94 21.70
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Table 11. Means and standard deviations for each trial o f the FALMT, BFLT, CVLT, and
EVLT {n = 59).
Scores FALMT BFLT CVLT EVLT
Mean Mean a ) Mean a ) Mean SD
Trial 1 80.92 9.31 45.73 14.37 49.15 11.52 40.57 11.03
Trial 2 88.18 8.00 71.53 13.71 68 75 13 28 55.72 13.55
Trial 3 90.25 7 66 82 52 13.71 77.86 13.60 66.00 13.09
Trial 4 91.79 7 38 8904 11.34 82.10 12.79 72.141 14.97
Trial 5 92.10 6.42 92 35 10.38 86 33 10.54 76.69 15.39
Interference 84.64 8 33 38 83 14.35 45.13 13.54 36 76 11.55
Short Delay 88.19 9 29 87.61 13.04 77.44 15.27 65.04 20.11
Long Delay 89.54 7.94 8964 11.40 77 33 17.98 66.10 20.47
Hypothesis 2
The second aim of this study was to investigate the reliability of the FALMT and 
FIAT through test-retest reliability and split-half reliability.
In order to evaluate test-retest reliability, the number of correct responses on the 
first administration and second administration of the FALMT were correlated. A 
significant and high correlation was anticipated, which would indicate relative stability of 
test scores across the administrations. Sixty one participants completed both the first and 
second evaluations (four participants did not return for the second evaluation). Of these 
61 participants, 5 had reported a diagnosis, so analyses were again conducted for the
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entire sample (A= 61) and a reduced sample (« = 56) that excluded participants with a 
self-reported diagnosis. Descriptive statistics for the entire sample and the reduced 
sample are presented in Tables 12 and 13, reflecting the percentage correct on each of the 
FALMT variables at each assessment (Time 1 and Time 2). Pearson product-moment 
correlation coefficients were obtained by comparing each of the FALMT variables for the 
first and second administration in order to determine test-retest reliability. Also, to 
examine practice effects all of the FALMT variables were entered into a repeated 
measures analysis of variance with assessment (Time 1 and Time 2) as one repeated 
measure, and the FALMT test scores as a second repeated measure. Results indicated a 
significant session effect (Time 1 compared to Time 2), F ( l ,  59) = 77.09,/? < .001, a 
significant test score effect, F  (7, 53) = 10.78, p < .001, as well as a significant session by 
trial interaction effect F  (7, 53)= 11.57,/? < .001. The practice effects indicated by the 
repeated measures ANOVA were further examined using paired t-tests (see Tables 12 
and 13). As can be seen from the Table, significant practice effects were present for all 
trials of the FALMT. All correlation coefficients are r  = .57 or higher, with the highest 
correlation for the total of Trials 1 - 5 (r = .84). As can be seen in Figure 6, it is likely 
that there were ceiling effects at the second administration of the FALMT (Time 2). So, 
while there are significant differences across all trials from Time 1 to Time 2, these 
differences would likely be greater if ceiling effects were eliminated.
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Table 12. FALMT scores at each assessment for the entire sample (vV== 61).
Scores Time 1 
Mean SD
Time 2 
Mean SD
r Pr t df=60 Pt
FALMT 
Trial 1 79.83 10.24 91.82 7 85 .67 .001 12.15 .001
Trial 2 87.54 8.72 91.20 8 50 .58 .001 3.71 .001
Trials 88.53 10.04 9198 9.12 .67 .001 3 37 .001
TriaU 90.26 9 87 92.40 7 47 .78 .001 2 68 .01
Trial 5 91.19 8 73 93 33 7.88 .60 .001 2.28 .03
Total Trials 1-5 87.47 8.11 92 15 7 36 .84 .001 8.12 .001
Interference Trial 83.49 9 85 88 33 Sf50 .61 .001 4.34 .001
Short Delay 87.14 10 56 93 03 7.64 .60 001 5.30 .001
Long Delay 88 39 2.47 92.91 7.70 .69 .001 5 23 .001
Vocabulary 11.46 2.40 12.08 2.51 88 .001 3.77 .001
Block Design 10.57 2 87 12.44 3 38 .83 .001 7.34 .001
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Table 13. FALMT scores at each assessment for the reduced sample {n = 56).
Scores Time 1 Time 2 r Pr t df=55 Pi
Mean SO Mean SO
FALMT
Trial 1 80.51 9.28 92 63 6.09 .56 .001 11.72 .001
Trial 2 88.05 8.17 92 30 6 53 .58 .001 4 59 .001
Trial 3 89.95 7.70 93 25 6 69 .41 .001 3.15 .001
Trial 4 91.46 7.41 93 19 6.17 .66 .001 2 25 .03
Trial 5 92.18 6.47 94.36 5.67 .35 .01 2 35 .02
Total Trials 1-5 88 43 6 3 4 93 15 5.15 .70 .001 7.65 .001
Interference 84 32 8 35 88 90 8.04 .51 .001 4.23 .001
Short Delay 88 00 9.44 93 99 6.15 .45 .001 5.18 .001
Long Delay 89 28 8.10 93 96 6.17 .57 .001 5.05 .001
Vocabulary 11.54 2.42 12.14 2 52 .88 .001 3.40 .001
Block Design 10.81 2 88 12.59 3.43 .84 .001 6.73 .001
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Figure 6. FALMT practice effects from Time 1 administration to Time 2 administration 
(« = 61).
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In addition to using Pearson’s product-moment correlation coefficient to assess 
test-retest reliability, intraclass correlation analysis was also conducted. Although test- 
retest reliability coefficients were good, high practice effects found require additional 
analysis in order to assess the reliability of the FALMT. Intraclass correlation coefficient 
is often used to measure interrater reliability, however it can also be used in the present 
context in order to determine the reliability of a measure and is preferred over Pearson r 
when sample sizes are small (<I 5) or when there are more than two tests (one test and 
one retest). Pearson may overestimate test-retest correlation (Bartko, 1976), and ICC is 
preferred in those situations.
Single measure intraclass correlation coefficients were obtained by comparing the 
performance on each trial of the FALMT from the first administration time (Time 1) to
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the second administration (Time 2). A two way random effects model was used (Shrout 
& Fleiss, 1979). ICC ranged from .58 to .83 for the entire sample (N= 61) and from .35 
to .68 for the reduced sample (n = 56). ICC results comparing scores on each trial of the 
FALMT for the first and second administration for entire sample and reduced sample can 
be found in Table 14. When both Pearson and ICC are analyzed for the current study, 
Pearson correlations did appear to be slightly higher than ICC. Overall, both Pearson and 
ICC analyses indicate that the FALMT has good reliability.
Table 14. Intraclass correlation analysis, ICC (95% Cl), comparing scores on each trial of 
the FALMT for the first and second administration for entire sample (N= 61) and 
reduced sample (n = 56).
FALMT Scores Entire sample Reduced sample
ICC (95% Cl) ICC (95% Cl)
Trial 1 .64 (.47, .77) .51 (.29, .68)
Trial 2 .58 (.39, .73) .56 (.35, .72)
Trial 3 .67 (.50, .79) .41 (.16, .60)
Trial 4 .75 (.62, .85) .64 (.46, .78)
Trial 5 .60 (.41, .74) .35 (.10, .56)
Total Trials 1-5 .83 (.73, .90) .68 (.51, .80)
Interference .61 (.43, .75) .51 (.29, .68)
Short Delay .57 (.37, .72) .41 (.17, .61)
Long Delay .68 (.52, .80) 55 ( 33, -71)
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Finally, the time interval between Time 1 and Time 2 (Mean = 6.97 days, SD = 
2.95 days. Range = 2-22 days) was correlated with the difference in performance from 
Time 1 to Time 2 on FALMT Trials 1 - 5  (Mean = -.05, SD = .04). When the entire 
sample is analyzed (N=65) the correlation was significant (r = .32, p  < .01) indicating that 
as time between testing increased, practice effects decreased. When only the reduced 
sample (No Diagnosis) is analyzed, similar results are present. The interval between 
Time 1 and Time 2 on Trials 1 - 5 on the FALMT are significantly correlated {r = .70,/?
< .001), indicating that as the length of time increased between the test administrations, 
that practice effects decreased. The FALMT scores at each assessment (Time 1 and 
Time 2) for the reduced sample (« = 56) are included in Table 11.
The test-retest reliability of the FIAT was examined in a similar manner to the 
FALMT. The time interval between Time 1 and Time 2 of the FIAT was correlated with 
the difference in performance from Time 1 and Time 2. The correlation for the entire 
sample was significant (r = .76, p  < .001), indicating that as time between testing 
increased, practice effects decreased. Descriptive statistics and correlations for the entire 
sample of the FIAT for Time 1 and Time 2 are included in Table 12. Figure 7 shows the 
same information. The same analysis with the reduced sample was conducted in order to 
determine if the time interval between Time 1 and Time 2 was correlated with the 
performance from Time 1 and Time 2 on the FIAT. This correlation was also significant 
(r = .66,/? < .001), indicating that as time between testing increased, practice effects 
decreased. The descriptive statistics and correlations for Time 1 and Time 2 for the FIAT 
for the reduced sample are presented in Table 13.
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Table 15. FIAT scores at each assessment for the entire sample.
FIAT Scores Time 1 (N = 65) Time 2 (n = 61) r Pr t (ÿ=60 Pt
Mean 6D Mean SO
Happy 98.77 3.75 98 98 4 73 .08 .57 .28 .78
Anger 37.50 19.63 44.06 16.39 .60 .001 3.12 .001
Sad 74.18 16 90 78 89 15.57 .64 .001 2.61 .01
Fear 58 20 18.10 64 55 13.34 .52 .001 3.12 .001
Disgust 51.43 19.38 54.71 18.56 .74 .001 1.87 .07
Neutral 89 34 15.11 8648 14.67 .53 .001 -1.55 .13
Total 68.53 7.90 71.04 6 96 .74 .001 3.91 .001
Note; There are eight items for each of the individual emotions (Happy, Anger, Sad, 
Fear, Disgust, Neutral), for a Total of 48 items.
Although results for both the FALMT and FIAT are significant with both the 
entire sample and the reduced sample, there were decreased correlations with the reduced 
sample due to restriction of range. Thus, when the six individuals reporting a diagnosis 
were removed from the sample, there was less variability in scores on the FALMT and 
the FIAT.
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Table 16. FIAT scores at each assessment for the reduced sample.
FIAT Scores Time 1 (n = 59) 
Mean SD
Time 2 (« = 56) 
Mean SD
r Pr tdf=55 Pt
Happy 98 66 3 90 98 88 4.93 .07 .62 .28 .78
Anger 38 39 19.92 44.87 15.95 .61 .001 29 7 .001
Sad 75.89 14.47 79.46 13.57 .54 .001 1.99 .05
Fear 58.71 17.66 65.18 11.85 .50 .001 3.10 .001
Disgust 50.89 19.05 54.46 17.91 .71 .001 1.90 .06
Neutral 9063 14.55 88.17 13 98 .48 .001 -126 .21
Total 69.14 7.46 71.73 5 82 .66 .001 3 73 .001
Note; There are eight items for each of the individual emotions (Happy, Anger, Sad, 
Fear, Disgust, Neutral), for a Total of 48 items.
Figure 7. FIAT scores at each assessment for the entire sample {n = 61).
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Test-retest reliability was also examined by correlating Trial 1 with Trial 2, Trial 
2 with Trial 3, and so on. Since these trials contained the same faces, this strategy 
allowed for a test-retest estimate that was not affected by the passage of time. For 
comparison purposes, similar correlations were calculated between the various trials for 
the EVLT, CVLT and BELT. This form of test-retest reliability will be referred to as 
test-retest reliability immediate. Test-retest reliability immediate compares the FALMT 
Trials I and 2, 2 and 3, 3 and 4, 4 and 5 with trials on the BFLT, EVLT, and CVLT.
These are presented in Table 17. Of these four tests, the BFLT had the highest 
correlations (Mean r  = .82, Range = .77 to .84) and the EVLT had the lowest overall 
correlations (Mean r = .70, Range = .61 to .84). The average of the correlations of the 
FALMT was r = .71 and ranged from .58 to .82. The correlations on the FALMT trials 
are comparable to those on the trials of the CVLT and EVLT.
Split-half reliability was examined by comparing the odd items and the even items 
of each trial which provided two equal halves. The Spearman-Brown formula was used 
to correct for attenuation in the reliability coefficient that result from splitting the test in 
half (Anastasi, 1982). These values were examined in order to determine if they meet 
acceptable standards for split-half reliability. Results for the entire sample {N = 65) was r 
= .44, and with the Spearman-Brown correction was r  = .61. When similar analyses were 
accomplished with the reduced sample {n = 59) the results indicated a slightly lower 
correlation (r = .37, and with the Spearman-Brown correction r = .54). When similar 
analyses were conducted for only the sample of individuals with a reported diagnosis (« = 
6) results were r  = .55, and with the Spearman-Brown correction was r = .71. Results for 
correlations for split-half reliability of the FALMT Trials 1 -  5 are in Table 18.
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Table 17. Test-retest reliability immediate for the FALMT, BFLT, EVLT, and CVLT.
Trial FALMT BFLT EVLT CVLT
r P r P r P r P
1,2 .60 .001 .77 .001 .61 .001 66 .001
2,3 .65 .001 83 .001 .66 .001 .79 .001
3,4 .82 .001 .82 .001 .70 .001 80 .001
4,5 .77 .001 .84 .001 .84 .001 .71 .001
Average .71 .001 .82 .001 .70 .001 .74 .001
Note: Average = the average of the correlations across all the trials.
Table 18. Split-half reliability with and without Spearman Brown Correction for 
attenuation on FALMT Trials 1 - 5 .
FALMT Trials Split-half Reliability Spearman Brown Correction
r P r P
Trial 1 .44 .001 .61 .001
Trial 2 .29 .02 .44 .001
Trial 3 .34 .01 .51 .001
Trial 4 .69 .001 .81 .001
Trial 5 .41 001 .58 .001
Hypothesis 3
The third aim of this study was to determine if the FALMT has adequate
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convergent and discriminant validity, as demonstrated by moderate correlations with 
other memory tests, including the CVLT, EVLT, and BFLT. More specifically, it was 
anticipated that the FALMT’s correlations with memory tests that have emotional content 
(EVLT) would be higher than those with neutral content (CVLT), and also that it would 
also exhibit higher correlations with non-emotional spatial/visual memory tests (BFLT) 
than non-emotional verbal/auditory memory tests (CVLT) (see Table 3 in Methods 
section). Results are shown in Tables 19 and 20.
It was anticipated that the FALMT scores would correlate highly with the BFLT 
and the FIAT, moderately with WAIS-III Subtest - Block Design, moderately with the 
EVLT, and would have lower correlations with the CVLT and WAIS-III Subtest -  
Vocabulary. Results of the analyses indicated that the correlations for the entire sample 
(N = 65) were significantly higher than the correlations for the reduced sample (n = 59). 
The reason for this difference is that there is greater variability in the scores when all 
participants are included in the sample, so it isn’t surprising that the correlations would 
be larger when the groups are combined. In order to determine if similar reductions in 
correlations occurred when comparing the other measures with both the reduced and 
entire sample six other correlation matrices were created and are included in Tables 22, 
23, 24, 25, 26, and 27.
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Table 19. Correlations Matrix of FALMT with BFLT, CVLT, EVLT, Vocabulary and
Block Design (# =  65).
Test Variables FALMT 
Tl-5 Total
FALMT
Interference
FALMT 
Short Delay
FALMT 
Long Delay
FIAT
Total
Predicted Fligh
BFLT Tl-5 Total .42** 26* 28* 37** .22
BFLT Interference 29* 28* .21 28* .13
BFLT Short Delay J3** .14 .25* 28* 38**
BFLT Long Delay .36** .19 .21 J7* 35**
BFLT Recognition .20 .09 .11 .19
FIAT Total .49** .42** .44** 32** —
Predicted Moderate
EVLT Tl-5 Total .45** 29* .25* 33** .22
EVLT Interference J2** 26* .17 J5** .08
EVLT Short Delay 36** 25* .20 32** .17
EVLT Long Delay .42** 30* ja* * 38** .24
EVLT Recognition 30* .15 .21 36** -.01
WAIS-Block Design .15 -.01 .06 .06 .16
Predicted Low
CVLT Tl-5 Total 36** J5** .17 .20 .24
CVLT Interference 26* .19 .02 .18 .07
CVLT Short Delay 31* .21 .18 .18 27*
CVLT Long Delay .23 .04 .12 .16 .19
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CVLT Recognition .08 .03 .06 .02 .06
WAIS-Vocabulary 39** .28* .20 30* .15
* = Correlation is significant at the .05 level.
** = Correlation is significant at the .01 level.
Results indicated that the restriction of range created less variation in the reduced sample, 
which consistently produced lowered correlations between measures in the reduced 
sample in comparison to the entire sample. Generally, the reduced variability by 
excluding the diagnosed subjects has a greater impact on the FALMT than the other 
measures, with regard to validity. This is probably because the FALMT was easier so 
there was more compression of the scores at the high end of the distribution (ceiling 
effects) and excluding psychiatric diagnosis further increased the problem. Thus, for the 
FALMT this reduced variability attenuated its comparison with other tests of learning and 
memory, such as the CVLT, BFLT, and the EVLT.
When comparing the correlations of the FALMT with the BFLT, CVLT and 
EVLT, correlations found were similar to what were expected. When comparing the total 
of Trials 1 - 5  cm the FALMT with the total of Trials 1 - 5  cm the BFLT, CVLT, and 
EVLT results indicate that the FALMT is significantly correlated with each of them. The 
total of Trials 1 -  5 of the FALMT is most highly correlated with the total of Trials 1 -  5 
of the EVLT (r = .45, p  < .01), next with the total of Trials 1 -  5 of the BFLT (r = .42, p 
< .01), and least with the CVLT (r = .36,/? < .01). These results support the hypothesis 
that the FALMT is more highly correlated with visuospatial tests than verbal tests, and 
also more highly correlated with tests that include emotional stimuli than tests with no
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emotional stimuli.
When comparing the scores on the Interference, Short Delay, and Long Delay 
trials of the FALMT with those on the BFLT, CVLT, and EVLT similar results emerged 
in that the scores on the CVLT had lower correlations with the scores on the FALMT in 
comparison to the EVLT and BFLT. However, results comparing the Interference Trials 
indicated that the BFLT had the highest correlations with the FALMT (r = .28, p  < .05), 
next with the EVLT (r = .26, p < .05) and the lowest correlations with the CVLT (r = . 19, 
/? = .13). Results comparing the Short Delay Trials indicated that the BFLT had the 
highest correlations with the FALMT (r = .25, p < .05), next with the EVLT (r = .20, p  = 
.11), and the lowest correlations with the CVLT (r = .18,/? = .16). Results comparing the 
Long Delay Trials indicated that the EVLT had the highest correlations with the FALMT 
(r = .38, /? < .01), next with the BFLT (r = .27, p  < .05), and the lowest correlations with 
the CV LT(r=  .16,/? = .20).
As was expected in the hypotheses, the FIAT was highly correlated with each trial 
of the FALMT (see Table 16). The correlations ranged from .32 to .49, with the highest 
correlation being for the total of Trials 1 - 5  cm the FALMT (r = .49,/? < 0 1 ), and lowest 
for the Long Delay Trial of the FALMT (r = .32,/? < .01).
77
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Table 20. Correlations Matrix of FALMT with BFLT, CVLT, EVLT, Vocabulary and
Block Design (« = 59).
Test Variables FALMT FALMT 
Tl-5 Total Interference
FALMT FALMT FIAT
Short Long Total
Delay Delay
Predicted High
BFLT Tl-5 Total .19 .06 .10 28* -.01
BFLT Interference .18 .20 .12 .21 .03
BFLT Short Delay .06 -.10 .07 .14 .24
BFLT Long Delay .15 .00 .04 .18 .20
BFLT Recognition -.12 -.12 -.14 -.05 -.06
FIAT Total 34** .38** 33* .20 —
Predicted Moderate
EVLT Tl-5 Total 31* .15 .12 .25 .08
EVLT Interference .21 .21 .05 29* -.06
EVLT Short Delay .22 .16 .07 .22 .05
EVLT Long Delay 28* .20 .19 28* .12
EVLT Recognition .21 .10 .10 29* -.10
WAIS -  Block .07 -.07 -.01 -02 .11
Design
Predicted Low
CVLT Tl-5 Total .22 ^7* .03 .09 .12
CVLT Interference .16 .11 -.08 .13 -.02
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CVLT Short Delay .20 .18 .06 .10 .14
CVLT Long Delay .12 -02 .01 .10 .06
CVLT Recognition .12 .03 .08 .05 .07
WAIS -Vocabulary 29* .17 31* .07
* = Correlation is significant at the .05 level.
** = Correlation is significant at the .01 level.
An unanticipated correlation occurred with the FALMT and the WAIS-III 
subtests. Block Design and Vocabulary. The Block Design subtest is a test of 
visuospatial abilities and the Vocabulary subtest is a test of verbal abilities. Since the 
FALMT was created as a test of learning and memory of visuospatial stimuli, it was 
anticipated that the FALMT would have higher correlations with Block Design in 
comparison to Vocabulary. However, the total of Trials 1 - 5  cm the FALMT were more 
highly correlated with Vocabulary (r = .39, p  < .01) than with Block Design {r = , \5,p = 
.26).
Given the well established associations between memory performance and age, it 
also was anticipated that the FALMT scores would be significantly and inversely 
correlated with age. Correlations between age and various FALMT scores are presented 
in Table 21. As can be seen from the table, significant correlations were presented 
between the FALMT scores and age, indicating that as age increased, memory 
performance decreased.
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Table 21. Correlations between FALMT scores and age.
FALMT FALMT FALMT FALMT FIAT
Tl-5 Total Interference Short Long Total
Delay Delay
Age (years) -29* -43** -.27* -.27* -.13
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Table 22. Correlation matrix comparing BFLT with FALMT, EVLT and CVLT (N=  65).
Test Variables BFLT 
Tl-5 Total
BFLT
Interference
BFLT 
Short Delay
BFLT 
Long Delay
Age -08 -.22 -.04 .02
Education (years) -.09 -.23 -.07 -.01
FALMT Tl-5 Total .42** 29* 33** 36**
FALMT Interference 26* 28* .14 .19
FALMT Short Delay 28* .21 25* .21
FALMT Long Delay J7** 28* .27* 37*
FIAT Total .22 .13 38** 35**
EVLT Tl-5 Total 73** 36** .67** 73**
EVLT Interference 4]** .18 26* 35**
EVLT Short Delay 63** 33** 49** .51**
EVLT Long Delay 60** 36** 50** 56**
CVLT Tl-5 Total 56** 50** .45** 51**
CVLT Interference 61** 35** .40** 37**
CVLT Short Delay .43** .24 .41** .45**
CVLT Long Delay 32** .21 31** 33**
WAIS -Vocabulary .36** .21 .19 29*
WAIS -  Block Design 32** .18 .40** .45**
* = Correlation is significant at the .05 level. 
** = Correlation is significant at the .01 level.
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Table 23. Correlation matrix comparing BFLT with FALMT, EVLT and CVLT (« -  59).
Test Variables BFLT 
TI-5 Total
BFLT
Interference
BFLT 
Short Delay
BFLT 
Long Delay
Age -.08 -.22 -.01 .001
Education (years) -.06 -.23 -.06 .01
FALMT Tl-5 Total .19 .18 .06 .15
FALMT Interference .06 .20 -.10 .001
FALMT Short Delay .10 .12 .07 .04
FALMT Long Delay 28* .21 .14 .18
FIAT Total .001 .03 .24 .20
EVLT Tl-5 Total .65** 29* 57** 66**
EVLT Interference 32* .12 .14 .24
EVLT Short Delay .56** 37* 39** .45**
EVLT Long Delay 50** 39* 38** .48**
CVLT Tl-5 Total 49** .45** 34** 42**
CVLT Interference 58** 53** 32* 54**
CVLT Short Delay 29* .17 39* 32*
CVLT Long Delay .18 .16 .20 .20
WAIS -Vocabulary 29* .18 .11 .21
WAIS -  Block Design 27* .15 39** 47**
* = Correlation is significant at the .05 level. 
** = Correlation is significant at the .01 level.
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Table 24. Correlation matrix comparing EVLT with FALMT, BFLT and CVLT (N=  65).
Test Variables EVLT EVLT EVLT EVLT
Tl-5 Total Interference Short Delay Long Delay
Age -.01 -.09 -.06 -.05
Education (years) -.15 -.12 -.21 -.21
FALMT Tl-5 Total 45** 32** 36** .42**
FALMT Interference 29* 26* 35* 30*
FALMT Short Delay .25* .17 .20 32**
FALMT Long Delay 33** 34** 32** 38**
FIAT Total .22 .08 .17 .24
BFLT Tl-5 Total .73** .41** .63** 60**
BFLT Interference 36** .18 33** 36**
BFLT Short Delay .67** 26* 49** .50**
BFLT Long Delay .73** 35** .51** .56**
CVLT Tl-5 Total .67** 36** .61** .66**
CVLT Interference 59** 44** .45** .53**
CVLT Short Delay 33** .24 32** .57**
CVLT Long Delay 48** .23 .40** 44**
WAIS -Vocabulary 32** .21 31* .24
WAIS -  Block Design .18 .08 .23 .21
* = Correlation is significant at the .05 level
** = Correlation is significant at the .01 level.
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Table 25. Correlation matrix comparing EVLT with FALMT, BFLT and CVLT {n -  59).
Test Variables EVLT EVLT EVLT EVLT
Tl-5 Total Interference Short Delay Long Delay
Age .001 -.12 -.02 -.01
Education (years) -.18 -.14 -.21 -.20
FALMT Tl-5 Total 31* .21 .22 28*
FALMT Interference .15 .21 .15 .20
FALMT Short Delay .12 .05 .07 .19
FALMT Long Delay .25 .29 .22 28*
FIAT Total .08 -.06 .05 .12
BFLT Tl-5 Total .65** 32* .56** .50**
BFLT Interference 29* .12 .27* 29*
BFLT Short Delay 37** .14 39** 38**
BFLT Long Delay .66** .24 .45** .48**
CVLT Tl-5 Total .63** 29* 39** .64**
CVLT Interference .54** .41** 39** .48**
CVLT Short Delay .45** .14 49** 33**
CVLT Long Delay .42** .14 35** 39**
WAIS -Vocabulary .28 .16 27* .18
WAIS -  Block Design .11 .04 .15 .13
* = Correlation is significant at the .05 level
** = Correlation is significant at the .01 level.
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Table 26. Correlation matrix comparing CVLT with FALMT, BFLT and EVLT (N — 65).
Test Variables CVLT 
Tl-5 Total
CVLT
Interference
CVLT 
Short Delay
CVLT 
Long Delay
Age -.01 .01 .14 .19
Education (years) -.16 .02 -.06 .05
FALMT Tl-5 Total 36** 36* 31* .23
FALMT Interference 35** .19 .20 .04
FALMT Short Delay .17 .02 .18 .12
FALMT Long Delay .20 .18 .18 .16
FIAT Total .24 .07 37* .19
BFLT Tl-5 Total 56** .61** A3** 32**
BFLT Interference 50** 35** .24 .21
BFLT Short Delay .45** 40** .41** 31*
BFLT Long Delay 51** .57** .45** 33**
EVLT Tl-5 Total .67** 39** 33** .48**
EVLT Interference 36** .24 .23
EVLT SD .61** 45** 32** 40**
EVLTLD .66** 33** 37** 44**
WAIS -Vocabulary 36* .20 32* .22
WAIS -  Block Design .16 39* .17 .07
* = Correlation is significant at the .05 level. 
** = Correlation is significant at the .01 level.
85
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Table 27. Correlation matrix comparing CVLT with FALMT, BFLT and EVLT (n = 59).
Test Variables CVLT 
Tl-5 Total
CVLT
Interference
CVLT 
Short Delay
CVLT 
Long Delay
Age .03 .03 .09 .16
Education (years) -.18 .03 -.11 .03
FALMT Tl-5 Total .22 .16 .20 .12
FALMT Interference 37* .11 .18 -.02
FALMT SD .03 -.08 .06 .01
FALMT LD .09 .12 .10 .10
FIAT Total .12 -.02 .14 .06
BFLT Tl-5 Total .49** 38** 39* .18
BFLT Interference 45** 33** .17 .16
BFLT Short Delay 34** 32* 39* .20
BFLT Long Delay 42** .54** 32* .20
EVLT Tl-5 Total 63** .54** 45** .42**
EVLT Interference 39* .41** .14 .14
EVLT Short Delay .59** 39** 49** 35**
EVLT Long Delay .64** .48** 33** 39**
WAIS -Vocabulary .22 .16 .25 .15
WAIS -  Block Design .14 .26 .12 .01
* = Correlation is significant at the .05 level. 
** = Correlation is significant at the .01 level.
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AdditioTial Analyses
Descriptive statistics were used to examine potential differences in recognition of 
emotional faces associated with the various emotional categories of the FALMT. Similar 
analyses were also conducted with the FIAT in order to determine if there were 
differences in the participant’s ability to identify different emotions expressed on faces 
presented. Emotional categories that are included in all trials of the FALMT are happy, 
sad, anger, and fear. Emotional categories for the FIAT are happy, sad, anger, fear, 
disgust, and neutral. Intensity levels for each emotional category were also examined for 
the FALMT and FIAT. Intensity levels for each emotional category include low intensity 
and high intensity.
Preliminary results for the FALMT indicated that the faces showing high intensity 
and low intensity emotion were remembered with approximately equal frequency, except 
for on the Interference Trial. On the Interference Trial participants were more often 
recognized faces showing low intensity emotion in comparison to the faces presented 
showing high intensity emotion. This indicates that the high intensity emotions had a 
greater interference effect, or were more distracting somehow, than the low intensity 
emotions on that trial. Results are shown in Figure 8.
Results of each trial of the FALMT were then broken down in order to see the 
effects of emotion on the percentage correct for each trial.
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Figure 8. FALMT Time 1 (# =  65) across trials by emotional intensity level.
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Figure 9. Percentage correct on each trial of the FALMT by emotion (N= 65)
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Results of the FIAT indicated that emotion and intensity may have an effect on 
participants’ ability to accurately identify the emotions displayed on each face. Overall,
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participants appeared to be more likely to identify the emotion on the faces displaying a 
high level of intensity in comparison the low intensity. Results of emotion indicated that 
participant’s identification of happiness and neutral faces were the most accurate. 
Participants were least accurate in their ability to identify the emotions anger and fear 
displayed on faces. Results for the percentage correct for the FIAT based on emotion and 
intensity level are displayed in Figure 10. The mean and standard deviation of the 
percentage correct for each emotional category is in Table 12 and 13.
For the six individuals that reported having either an Axis I diagnosis or a chronic 
medical condition known to affect CNS functioning, the percentage correct across trials 
on the FALMT was calculated and compared. Figure 11 shows the percentage correct for 
each of these six individuals on the FALMT, as well as the average percentage correct on 
each trial for the normal control group (« = 59).
Figure 10. FIAT scores based on emotion and intensity level.
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Figure 11. FALMT scores for each participant that had reported having a DSM-IV 
diagnosis or a medical condition {n = 6) compared to the average of all individuals with 
no diagnosis {n = 59).
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Note: Figure 12 shows the percentage correct for each of these six individuals on the 
FIAT. In these figures PTSD is short for Post Traumatic Stress Disorder (Combat 
Related) and Adjustment Disorder, MDDl is short for Major Depressive Disorder, BPD 
is short for Bipolar I Disorder, MDD2 is short for Major Depressive Disorder, Mig/Seiz 
is short for Migraines and Seizures, ADHD/Dep is short for Attention Deficit 
Hyperactivity Disorder and Depression, and NC indicates the mean for the Normal 
Control group.
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Figure 12. FIAT scores on Time I and Time 2 for each participant that had reported 
having a DSM-IV diagnosis or a medical condition (w = 6).
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CHAPTER 5 
DISCUSSION
The purpose of this investigation was to create a new test of learning and memory 
for emotionally valenced visuospatial information. This led to the development of the 
Facial Affect Learning and Memory Test (FALMT) and the Facial Identification of 
Affect Task (FIAT), and the reliability and validity of these measures were subsequently 
examined in a group of college students. Three hypotheses were made regarding the 
predicted reliability and validity of the FALMT, and overall, the results of the analyses 
were consistent with the hypotheses. These results are discussed in the following 
sections.
Preliminary analyses indicated that performance on the FALMT was not affected 
by order of test administration, handedness, or gender. Another analysis comparing the 
six individuals that reported having a diagnosis to the rest of the sample indicated that 
there were significant differences found between these groups. However, when age was 
used as a covariate in this analysis, these results were attenuated. The group with self- 
reported diagnoses was older than the rest of the sample making it possible that the 
FALMT differences between these groups were due to age differences. Including age as 
a covariate in these analyses caused the difference between the groups to become non­
significant, although they remained relatively large. Thus while the sample size of six is 
not large enough to make any strong predictions for how different patient populations
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may perform on the FALMT, the difference found between the diagnosed group and the 
group with no diagnoses is still interesting and may suggest that the FALMT is sensitive 
to emotional processing disturbances in these individuals.
The first hypothesis suggested that the FALMT would exhibit properties similar 
to other more well established tests of learning and memory that were consistent with the 
more general information from the cognitive and neuropsychology literatures regarding 
human memory functioning. Specific properties examined included learning slope, 
interference effects, loss of information over delay, and serial position effects.
With regard to learning slope the expected increase occurred in the number of 
faces recognized across trials, although the difference between trials was not always 
significant. This pattern was more evident in the reduced sample when those with self- 
reported diagnoses were excluded. However, even in the reduced sample, the number of 
faces recognized did not significantly increase from Trial 4 to Trial 5. Results showing 
that there were not significant differences between trials 4 and 5 suggest the presence of 
ceiling effects. In fact, examination of Figure 2 further confirms this suggestion, with 
subjects on average attaining 91.79% correct on Trial 4 and 92.10% correct on Trial 5. 
Although ceiling effects are a possible explanation of the learning effects not being as 
strong as what had been anticipated, the overall increase in the number of faces 
recognized across most trials lends support to the validity o f the FALMT as a measure of 
learning and memory.
A number of other findings were consistent with prior studies of learning and 
memory. For example, interference effects were anticipated for the FALMT which 
would also lend support for its validity as a measure of learning and memory. Results
93
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
with the entire sample and the reduced sample were the same and indicated the presence 
of proactive and retroactive interference effects. A loss of information over the delay 
period was also expected, which would indicate a decay of information in the long-term 
memory store. Results with the entire sample and the reduced sample were the same and 
indicated no significant decrease in information in the short delay and long delay 
conditions. Although inconsistent with the hypothesis, this finding was also observed on 
the other tests (EVLT, CVLT, BFLT), and so was not specific to the FALMT. Finally, 
the results of the serial position analyses supported the hypothesis that the 4 four faces in 
Series A (primacy) and last four faces in Series A (recency) would be recognized more 
often than the 12 faces in the middle of the series. Results with the entire sample and the 
reduced sample were the same and indicated an overall significant effect of trial. Planned 
comparisons indicated that there were significant differences between the primacy and 
middle scores and between the middle and recency scores.
The trials of the FALMT were also compared to the scores on each trial of three 
established measures of learning and memory, the BFLT, the CVLT, and the EVLT (see 
Figure 4). The pattern of the scores across the trials on the FALMT resembles the 
patterns seen on these other tests. Overall, the FALMT appears to be a less difficult test 
in comparison to these other tests, and ceiling effects appear to be present. As would be 
anticipated based on these apparent ceiling effects, there were significant differences 
between the FALMT in comparison to the CVLT and BFLT only on Trial 1 and the 
Distracter Trial (List B), indicating that the FALMT is a somewhat easier task than the 
BFLT, CVLT, and EVLT.
Established measures of learning and memory display patterns such as learning
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across trials, proactive and retroactive interference effects, loss of information over delay 
period, and serial position effects. Overall, the results of the analyses support the 
hypotheses and provide initial support for the validity o f the FALMT as a measure of 
learning and memory. One difference between the FALMT and the other tests examined 
in this study is that the FALMT is primarily a measure of recognition memory, rather 
than recall. The results clearly demonstrate that although easier, even a test such as the 
FALMT that are designed to assess recognition memory exhibit patterns similar to those 
relying on recall as the measure of memory.
The second hypothesis predicted that the FALMT and FIAT would have adequate 
reliability as measured by test-retest reliability and split-half reliability. Test-retest 
reliability was assessed in two ways, both delayed and immediate. Delayed test-retest 
reliability for the FALMT was conducted by comparing the scores of each trial from the 
first administration and the second administration, which were separated by 
approximately a week. Delayed test-retest reliability was analyzed using Pearson’s 
product-moment correlation coefficient and intraclass correlation coefficient. When both 
Pearson and ICC were analyzed for the current study, Pearson correlations appeared to be 
slightly higher than ICC, but both analyses indicated good reliability. The strongest 
correlation for both Pearson correlation coefficient and ICC was present for the total of 
Trials 1 - 5, which is expected since this score reflects the most data points. For the 
entire sample, the reliability for Trails 1 - 5 was comparable to that of Block Design and 
Vocabulary, which are well establish measures, providing support for the adequacy of the 
FALMT reliability. However, the reliability coefficients were significantly lower when 
the participants with a self-reported diagnosis are removed. This difference is likely due
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to restriction of range, meaning that when the six participants with a self-reported 
diagnosis are removed from the sample, the range, and thus variability, in scores 
decreases. As the variability in scores goes down, the correlations decrease. However, 
the length of time between Time 1 to Time 2 appeared to have an effect on the 
performance on FALMT Trials 1 - 5  in that as time between testing increased, practice 
effects decreased. It is also important to note that the reliability coefficients for the rest 
of the FALMT scores were substantially lower than the reliability for Trials 1 - 5 .  To 
investigate whether this finding was unique to the FALMT or alternatively, is 
characteristic o f memory tests in general, immediate test re-test reliability was compared 
for the FALMT and other memory tests given at assessment Time 1. Test-retest 
reliability immediate was examined by comparing the FALMT Trials 1 and 2, 2 and 3, 3 
and 4, 4 and 5 with trials on the BFLT, EVLT, and CVLT (see Table 17), a procedure 
that was previously used to evaluate the reliability of the CVLT. The correlations on the 
FALMT trials are comparable to those on the trials of the CVLT and EVLT, suggesting 
that the lower test-retest reliabilities for the other FALMT scores were probably unique to 
the FALMT.
It was also apparent that there were significant practice effects as demonstrated by 
an increase in recall from test administration 1 (Time 1) to test administration 2 (Time 2). 
Ceiling effects also appeared to be present, so while there were significant differences 
across all trials from Time 1 to Time 2, the differences would likely he greater if ceiling 
effects were eliminated. These ceiling effects and practice effects likely reduced the 
reliability coefficients for the FALMT.
Split-half reliability was also examined by comparing the odd items and the even
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items of each trial which provided two equal halves (see Table 18). Results with the 
entire sample and the reduced sample were the same and indicated an overall significant 
effect of trial. Results support the hypothesis and indicated that the two halves of the test 
were moderately correlated with each other.
The third hypothesis was concerned with the validity of the FALMT, and 
predicted that the FALMT would be correlated with established tests of learning and 
memory, the BFLT, the CVLT, and the EVLT. When the FALMT was correlated with 
these tests, results support the hypothesis that it would be more highly correlated with a 
visuospatial test (BFLT) in comparison to verbal test (CVLT). It was also found that the 
FALMT was more highly correlated with a test containing emotional content (EVLT) in 
comparison to a test with no emotional content (CVLT).
There was greater variability in the sample when including the six individuals that 
had reported having a diagnosis of either an Axis I disorder or a medical condition known 
to effect CNS frmctioning. Therefore, when comparing the results from the entire sample 
(N= 65) and the reduced sample (n = 59) correlations are much higher with the entire 
sample. To determine if similar reductions in correlations occurred when comparing the 
other measures with scores on each trial o f the FALMT with both the reduced and entire 
sample additional analyses were conducted (Tables 22, 23, 24, 25, 26, and 27). Results 
indicated that similar reductions in the magnitude of correlation occurred with other 
assessments, but when correlating the FALMT with the CVLT, EVLT, and BFLT, the 
largest reduction in correlations existed. This is due to practice effects which led to a 
restriction of range. The restriction of range created less variation in the reduced sample 
and consistently produced lowered correlations between measures in the reduced sample
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in comparison to the entire sample. Generally, the reduced variability by excluding the 
diagnosed subjects has a greater impact on the FALMT than the other measures, with 
regard to validity. Thus, for the FALMT this reduced variability attenuated its 
comparison with other tests of learning and memory, such as the CVLT, BFLT, and the 
EVLT.
Limitations
While these results provided good support for the reliability and validity of the 
FALMT, some limitations were also present in the current study. In order to obtain true 
normative data for a newly created assessment much more data needs to be gathered. 
Results indicate that there is a significant difference between the healthy group and the 
individuals with an Axis I disorder, however because of the low sample sizes for the 
comparison group, no results can accurately be made. However, it is important to note 
that the creation of this test was prompted because there currently is not an assessment 
available that measures similar aspects of learning and memory of emotionally valenced 
visuospatial stimuli. Further research should be conducted in order to look at the 
performance of individuals in different neuropathological populations such as Major 
Depressive Disorder, Bipolar Disorder, Schizophrenia, Epilepsy, and Traumatic Brain 
Injury.
Previous research has been conducted the accuracy of affect identification of 
different ages, gender, and ethnic backgrounds and results indicate that individuals tend 
to make more accurate identifications of other individuals of their same race, age range, 
and gender in comparison to their identification of individuals of a different races, ages, 
and gender (Smith, Stinson, & Prosser, 2004; Malpass, & Kravitz, 1969; Bothwell,
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Brigham, & Malpass, 1989). Together, these results indicate that the ability for a subject 
to recognize faces is influenced by the age, race, and gender. The stimuli used for the 
FALMT and FIAT are human faces of diverse ethnic backgrounds, different genders, and 
of diverse ages (the ages of actors in stimuli ranged from 14 to 70 years). However, this 
facial stimuli set was chosen because it is a standardized set, well created, and also has 
the additional benefit of including different emotional intensity levels (high and low) for 
each emotion in the set (happy, anger, fear, sad, and disgust), so I believe that the stimuli 
set chosen is still good. Additionally, the ethnic diversity and gender ratio of the photos 
was similar to that seen in the study sample, and what would be expected from a 
community sample.
Ceiling effects
The limitations of our findings include ceiling effects on the FALMT. The ceiling 
effects found from the statistical analyses necessitated a restructuring of the test. In the 
creation of the original form of this test, many alternate were created and piloted in order 
to successfully increase the difficulty level. However even with these previous changes 
that were made the test still was not difficult enough. Therefore, there was a need to 
completely modify the FALMT in order to eliminate these ceiling effects. Ceiling effects 
were not found for the results o f the FIAT given on a normal population, so no 
modifications were made to that test.
To increase the difficulty level o f the FALMT it was necessary to have subjects 
not only determine if the faces in the recognition trial were or were not in the first list, but 
also to determine if the faces shown were the same person expressing the same emotion. 
During the administration of the FALMT, participants were not cued into the emotional
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aspect of the test until they were administered the FIAT. However, if the participants 
were to have been told to identify whether or not they had seen that particular face 
expressing that particular emotion before, then it would likely increase the difficulty of 
the task, as well as increase its use as a test of learning and memory of emotionally 
valenced stimuli. Thus, it is with this idea that the majority of the alterations to the 
FALMT were made. Since there were such considerable changes to the FALMT, the 
newly made assessment will be referred to as the FALMT-II, in order to reduce any 
potential confusion.
In the FALMT, each face shown only expresses one emotion throughout all trials. 
For example, if the stimulus shown to the subject was a Caucasian male expressing high 
intensity happiness, the next time that same Caucasian male was shown, he would also be 
expressing high intensity happiness. This choice was made for several reasons. The 
main reason was because the standardized set of the Penn faces include 96 standardized 
faces. Each face is a different person expressing one of 5 emotions or neutral. These 96 
faces were used because they were the only stimuli that had been standardized, and also 
they were the only faces that had been processed in a way that was ready for viewing by a 
subject. However, although the 96 standardized faces were the only faces ready to be 
used, this presented a limitation in the design of the original test. The only question that 
could be asked was, “Have you seen this face before, yes or no?” So, while this was 
clearly a memory task, it was difficult to determine what role emotion played in this task. 
Thus, in the creation of the FALMT-II, it was clear that additional stimuli needed to be 
added in order to increase the difficulty o f the test. Following is a description of the 
alterations made to the FALMT in the development of the FALMT-II.
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Changes Consequent to Limitations: FALMT-II
The purpose of the development of the FALMT-II was to increase the difficulty 
of the FALMT and to make it more of a measure of emotional learning, rather than just 
face learning. In order to accomplish these two goals the test was restructured to change 
the question asked during the test from “Have you seen this face before?” to “Have you 
seen this face expressing this emotion before?” In order to make this change, it was 
necessary to add facial stimuli to the different series that show the faces that are currently 
in the test expressing different emotions. For example, initially a Caucasian male 
expressing happiness was shown in Series A, then in Recognition Series A the same 
Caucasian male expressing happiness would be presented, as well as that same Caucasian 
male expressing another emotion, such as sadness (see F for the layout of stimuli for the 
FALMT-II).
The facial stimuli that were used to create the FALMT came from a standardized 
set of 96 different faces showing different emotions (happy, sad, anger, fear, disgust, and 
neutral). Ruhen and Raquel Gur and colleagues at the University o f Pennsylvania were 
contacted in order to see if they had any other stimuli displaying the same faces used in 
the FALMT, but displaying different emotions. Photographs showing these actors 
displaying different emotions than were displayed in the standardized set, however, the 
photographs had not yet been prepared or standardized as the other 96 photographs had 
heen. The changes to the design of the study were to add 16 faces in Series A 
Recognition and to add 16 faces to Series B Recognition. There were no changes made 
to Series A, Series B, Short Delay or Long Delay, or FIAT. The 16 faces added to Series 
A Recognition were the same people that were shown in Series A, but displaying
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different emotions. The 16 faces added to Series B Recognition were the same people 
that were shown in Series B, but displaying different emotions. Once the study design 
changes were made, the stimuli was chosen that would be used. The next step in the 
process was to reformat the new photographs in order to match the standardized 
photographs in the FALMT. Photographs were altered using Adobe Photoshop. The 
background of each photo was colored black, and all extraneous features (such as stray 
hair and clothing) were blacked out in order for the photographs to match the 96 
standardized stimuli. Once the photographs were changed, alterations were made to the 
E-Prime program in order to reflect the required changes to the stimuli presentation.
An additional change that was made to the FALMT was to add the age of all the 
actors in the photographs as a variable. This will allow the researcher to analyze whether 
the age of the actor has any effect on the accuracy of the subject’s ability to recognize 
faces. The mean age, standard deviation, and age range for each portion of the FALMT- 
II and FIAT are provided in Table 28.
Table 28. Age of actors in stimuli used for FALMT-II.
Series Mean a ) Lowest and Highest Ages
Series A 38 75 14.84 18-66
Series A Recognition 38 67 14.45 14-72
Series B 40.06 18.45 14-68
Series B Recognition 40.04 18.09 14-71
Short and Long Delay 37.29 14.83 14-72
FIAT 39 82 15 62 14-72
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Changes to the administration of the FALMT-II
An additional improvement from FALMT to FALMT-II was to simplify the 
administration process of the measure. The FALMT and the FALMT-II are both 
administered on E-Prime software. However, the FALMT was administered by opening 
up a separate file for each exposure and recognition trial administered. For the FALMT- 
II, the program was rewritten in order to combine all trials of the test into a single E- 
Prime file. There were two main purposes for this change, to reduce administration error 
and to make data analysis easier. Both of these purposes are accomplished by having all 
the separate files into a single file.
Changes to forms and instructions fo r the FAIMT-II
Because of the changes to the FALMT described above, new forms needed to be 
created in order to reflect these changes. Since no changes were made to the FIAT, the 
original administration form for the FIAT will remain the same. The form for the newly 
created FALMT-II can be found in Appendix VII. Also because of the structural 
changes made to the FALMT, as well as the changes involved in the administration of the 
test due to the changes to the E-Prime files, new instruction for administration were 
created. The new administration instructions for researchers are provided in Appendix 
VIII.
Conclusion
This study gathered initial evidence of the validity and reliability of two newly 
developed neuropsychological assessments, the FALMT and the FIAT. The FALMT 
was developed in order to examine aspects of emotional visuospatial memory in a 
manner analogous to non emotional visuospatial learning tasks (e.g. Biber Figure
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Learning Test), as well as verbal assessments of learning and memory, such as the 
California Verbal Learning Test (CVLT). The FIAT was developed as a measure of 
facial affect discrimination, and represents a complementary assessment to the FALMT 
in the assessment of visuospatial learning and memory of emotional stimuli.
Only in recent literature has the effect of emotional content on learning and 
memory been a focus. Recent research has established that emotional content does have 
an effect on the ability to learn verbal stimuli, however because emotion is expressed to a 
large extent through nonverbal means, a nonverbal test of emotion learning would be 
valuable. Results indicate that the FALMT exhibits patterns of learning and memory 
such as learning across trials, interference effects, loss of information over delay period, 
and serial position effects. The results support the hypotheses and provide initial support 
for the reliability and validity of the FALMT as a measure of learning and memory.
The main limitations of this study were the limited sample size and the presence 
of ceiling effects. With the completion of an updated version of the FALMT, the 
FALMT-II, these effects may disappear. Additionally, since the FALMT was developed 
in order to measure learning and memory of emotionally valenced visuospatial 
information, and specifically emotional faces, it will be important for future studies to 
include samples of individuals with known deficits in these areas.
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APPENDIX I
LAYOUT OF STIMULI PRESENTATION FOR THE FALMT
Series A Récognition Series A Series B Récognition Series B
# Emotion Gender U Emotion Gender if Emotion Gender it Emotion Gender
1 Happy F 1 Happy F 33 Happy M 33 Happy M
2 Sad M 2 Sad M 34 Disgust F 34 Disgust F
3 Anger F 3 Anger F 35 Sad M 35 Sad M
4 Fear M 4 Fear M 36 Disgust F 36 Disgust F
5 Happy M 5 Happy M 37 Anger M 37 Anger M
6 Sad F 6 Sad F 38 Disgust F 38 Disgust F
7 Anger M 7 Anger M 39 Fear M 39 Fear M
8 Fear F 8 Fear F 40 Disgust F 40 Disgust F
9 Happy F 9 Happy F 41 Happy F 41 Happy F
10 Sad M 10 Sad M 42 Disgust M 42 Disgust M
11 Anger F 11 Anger F 43 Sad F 43 Sad F
12 Fear M 12 Fear M 44 Disgust M 44 Disgust M
13 Happy M 13 Happy- M 45 Anger F 45 Anger F
14 Sad F 14 Sad F 46 Disgust M 46 Disgust M
15 Anger M 15 Anger M 47 Fear F 47 Fear F
16 Fear F 16 Fear F 48 Disgust M 48 Disgust M
17 Happy F 49 Happy M
18 Sad M 50 Disgust F
19 Anger F 51 Sad M
20 Fear M 52 Disgust F
21 Happy M 53 Anger M
22 Sad F 54 Disgust F
23 Anger M 55 Fear M
24 Fear F 56 Disgust F
25 Happy F 57 Happy F
26 Sad M 58 Disgust M
27 Anger F 59 Sad F
28 Fear M 60 Disgust M
29 Happy M 61 Anger F
30 Sad F 62 Disgust M
31 Anger M 63 Fear F
32 Fear F 64 Disgust M
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APPENDIX II
RESEARCHER ADMINISTRATION CHECKLIST FOR THE FALMT
Facial Affect Learning and Memory Test (FALMT)
Christina M. Armstrong Daniel N. Allen, Ph.D.
M o n th D ay Y e a r
D a te  T es ted
D a te  o f  B ir th
A ge a t  T e s tin g
S u b je c t ID  #
S tu d y  #
■R e s e a rc h e r
Sex: M  F  H an d ed n e ss: L  R  A m b
Researcher Administration Checklist
Order File Name 0 Comments
1 List A TRIAL 1
2 Trial 1 Rec
3 List A
4 Trial 2 Rec
5 List A
6 Trial 3 Rec
7 List A
8 Trial 4 Rec
9 List A
10 Trial 5 Rec
11 List B
12 Rec List B
13 Short Delay
(20 Minute Delay)
14 Long Delay
Behavioral Observations:
Note: After the administration of Long Delay Trial, wait 3-5 minutes 
before the administration of the Facial Identification of Affect Task (FIAT).
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APPENDIX III 
LAYOUT OF STIMULI PRESENTATION FOR THE FIAT
# Emotion Gender # Emotion Gender
1 Happy M 25 Happy F
2 Sad F 26 Sad M
3 Anger M 27 Anger F
4 Fear F 28 Fear M
5 Disgust M 29 Disgust F
6 Neutral F 30 Neutral M
7 Happy F 31 Happy M
8 Sad M 32 Sad F
9 Anger F 33 Anger M
10 Fear M 34 Fear F
11 Disgust F 35 Disgust M
12 Neutral M 36 Neutral F
13 Happy M 37 Happy F
14 Sad F 38 Sad M
15 Anger M 39 Anger F
16 Fear F 40 Fear M
17 Disgust M 41 Disgust F
18 Neutral F 42 Neutral M
19 Happy F 43 Happy M
20 Sad M 44 Sad F
21 Anger F 45 Anger M
22 Fear M 46 Fear F
23 Disgust F 47 Disgust M
24 Neutral M 48 Neutral F
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APPENDIX IV 
EXAMPLE OF THE FIAT SCORE SHEET 
This form will be used by the researcher in order to record subject’s verbal responses. 
Highlighted items will identify for the researcher the correct response for each item.
# SEX RACE HAPPY ANGER SAD FEAR DISGUST NEUTRAL
1 female C a u c a s ia n HAPPY ANGER SAD FEAR DISGUST NEUTRAL
2 female C a u c a s ia n HAPPY ANGER SAD FEAR DISGUST NEUTRAL
3 female C a u c a s ia n HAPPY ANGER SAD FEAR DISGUST NEUTRAL
4 male afamer HAPPY ANGER SAD FEAR DISGUST NEUTRAL
5 male C a u c a s ia n HAPPY ANGER SAD FEAR DISGUST NEUTRAL
6 female C a u c a s i a n HAPPY ANGER SAD FEAR DISGUST NEUTRAL
7 male C a u c a s i a n HAPPY ANGER SAD FEAR DISGUST NEUTRAL
8 male C a u c a s i a n HAPPY ANGER SAD FEAR DISGUST NEUTRAL
9 male C a u c a s ia n HAPPY ANGER SAD FEAR DISGUST NEUTRAL
10 female afamer HAPPY ANGER SAD FEAR DISGUST NEUTRAL
11 female C a u c a s i a n HAPPY ANGER SAD FEAR DISGUST NEUTRAL
12 female afamer HAPPY ANGER SAD FEAR DISGUST NEUTRAL
13 male afamer HAPPY ANGER SAD FEAR DISGUST NEUTRAL
14 male C a u c a s ia n HAPPY ANGER SAD FEAR DISGUST NEUTRAL
15 female C a u c a s i a n HAPPY ANGER SAD FEAR DISGUST NEUTRAL
16 female C a u c a s i a n HAPPY ANGER SAD FEAR DISGUST NEUTRAL
17 female C a u c a s ia n HAPPY ANGER SAD FEAR DISGUST NEUTRAL
18 female C a u c a s ia n HAPPY ANGER SAD FEAR DISGUST NEUTRAL
19 female C a u c a s ia n HAPPY ANGER SAD FEAR DISGUST NEUTRAL
20 male a s i a n HAPPY ANGER SAD FEAR DISGUST NEUTRAL
21 male C a u c a s ia n HAPPY ANGER SAD FEAR DISGUST NEUTRAL
22 male C a u c a s ia n HAPPY ANGER SAD FEAR DISGUST NEUTRAL
23 female a s i a n HAPPY ANGER SAD FEAR DISGUST NEUTRAL
24 male C a u c a s ia n HAPPY ANGER SAD FEAR DISGUST NEUTRAL
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APPENDIX V
INSTRUCTIONS GIVEN TO PARTICIPANTS FOR THE FALMT AND FIAT
Instructions given to participants for the 
Facial Affect Learning and Memory Test (FALMT) 
and the Facial Identification o f  Affect Task (FIAT)
Series A
(Screen Instructions)
This is a test of learning. We want to see how quickly you can learn a series of faces. 
You will see a series of faces displayed individually on this computer screen for about 
one second each. Look at each face careflilly, because you will later be asked to 
remember them. You may not remember all the faces, just remember as many as you 
can.
(Verbal Instructions)
“This is a test o f learning. We want to see haw quickly you can learn a series o f faces. 
You will see a series o f faces displayed individually on this computer screen for about 
one second each. Look at each face carefidly, because you will later be asked to 
remember them. You may not remember all o f the faces, just remember as many as you 
can. Are you ready? ”
[When the participant is ready, press the spacebar on the keyboard to begin.]
Recognition Series A - Trial 1 
(Screen Instructions)
Blank
(Verbal Instructions)
“Now you will see another series o f faces, some that you saw before, and some that you 
did not see before. For each face, press the “YES" button if you saw it before, and the 
“NO ” button i f  you did not see it. Respond as quickly and accurately as you can. I f  you
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are not sure, guess. Are you ready? ”
[When the participant is ready, press the spacebar on the keyboard to begin ] 
Series A for Trials 2-5 
(Screen Instructions)
B ank
(Verbal Instractions)
“Now you will see the first series o f faces again. Like before, you will see each face 
individually on the screen for abotU one second. Look at each face carefully because you 
will later be asked to remember them. Are you ready? ”
[When the participant is ready, press the spacebar on the keyboard to begin ]
Recognition Series A - Trials 2-5
(Screen Instructions)
Blank
(Verbal Instructions)
“Now I ’m going to show you another series o f faces. Like before, you will see each face 
individually on the screen for about one second. Press the “YES” button i f  you saw that 
face in the first series o f faces. Press the “NO ” button if  you did not see that face. 
Respond as quickly and accurately as you can. I f  you are not sure, guess. Are you 
ready? ”
[When the participant is ready, press the spacebar on the keyboard to begin ]
Series B (Distracter Trial)
(Screen Instructions)
Blank
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(Verbal Instructions)
“Now l ’m going to show you a second series o f faces which I  want you to try to learn. As 
before, you will see each face individually on the screen for about one second. Look at 
each face carefully because you will later be asked to remember them. Are you ready? ”
[When the participant is ready, press the spacebar on the keyboard to begin.]
Recognition Series B
(Screen Instructions)
Blank
(Verbal Instmctions)
“Now I ’m going to show you another series offaces. For each face, press the “YES” 
button if  you saw that face in the second series offaces. Press the “NO” button if you 
did not see that face in the second series o f faces. Respond as quickly and as accurately 
as you can. I f  you are not sure, guess. Are you ready? ”
[When the participant is ready, press the spacebar on the keyboard to begin ]
Short-Delay Trial
(Screen Instructions)
Blank
(Verbal Instructions)
“Remember the first series o f faces that you saw? ”
[Allow subject to respond. If they do not remember, remind them of the first series of 
faces they were asked to learn, and shown five times ]
“Like before, you will see a series o f faces. You will see each face individually on the 
screen for about one second. For each face, press the “YES” button if  you saw that face 
in the first series offaces. Press the “NO” button i f  you did not see that face in the first 
series offaces. Respond as quickly and accurately as you can. I f  you are not sure, guess. 
Are you ready? ”
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[When the participant is ready, press the spacebar on the keyboard to begin ] 
Long Delay Trial (After 20 minute delay)
(Screen Instructions)
Blank
(Verbal Instaictions)
“Remember the first series effaces that you saw? ”
[Allow subject to respond. If they don’t remember it, remind them that it is the first 
series of faces they were asked to learn, and that they were shown the series five times ]
“Like before, you will see each face individually on the screen fo r about one second. For 
each face, press the “YES” button i f  you saw that face in the first series offaces. Press 
the “NO ” button i f  you did not see that face in the first series o f faces. Respond as 
quickly and accurately as you can. I f  you are not sure, guess. Are you ready? ”
[When the participant is ready, press the spacebar on the keyboard to begin ]
Facial Identification of Affect Task
(Verbal Instructions)
“In this task you will be asked to identify the emotions that are expressed on a series o f 
faces. In this task, you will see a series o f faces presented individually, and you will be 
asked to identify the emotions expressed on each face. You are going to use this 
microphone to respond. The microphone records when you say things, but not what you 
say. So, that means that the microphone is not recording your actual voice. It's just 
recording how quickly it takes you to say the emotion on the face. Does that make 
sense?”
[Allow participant to respond ]
“So, when responding, don’t make any other noise other than saying the name o f the 
emotion that is on each face. Try not to cough or make any other comments on the faces 
that you will see. The microphone is sensitive, but not super-sensitive. So you want to 
speak loudly, but not quite yelling. You want to hold the microphone about six inches 
from you face, ”
[Demonstrate the distance for the participant ]
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“and hold it still in your hand the entire time. You want to keep it in front o f your mouth 
or else it won’t pick up what you say. Do you have any questions before we begin? ”
[Allow participant to respond. At this point, put up the screen for the subject that 
displays the following directions by opening up the running the FIAT experiment.]
(Screen Instructions)
Before we begin, you will be presented with a series of practice trials just to make sure 
that you understand what you are supposed to do, and so you can get familiar with using 
the microphone. As soon as you see each face, respond as quickly as you can by naming 
the emotion that you see on that face. The only emotions that you can use in the task are 
Happy, Sad, Anger, Fear, Disgust, and Neutral. A list is here in front of you to help you 
to remember as vou eo. We will now beain.
(Verbal Instructions)
“Before we begin, you will be presented with a series o f practice trials just to make sure 
that you understand what you are supposed to do, and so you can get familiar with using 
the microphone. As soon as you see each face, respond as quickly as you can by naming 
the emotion that you see on that face. The only emotions that you can use in the task are 
Happy, Sad, Anger, Fear, Disgust, and Neutral. A list is here in front o f you to help you 
remember as you go. Are you ready? ”
[When the participant is ready, press #1, 2, or 3 on the SRBox to begin ]
[After the practice trials are over, the following screen will automatically come up ] 
(Screen Instructions)
The practice session has now ended.
[When the abo\ e screen comes up, you are to give the following verbal instaictions to the 
participant.]
(Verbal Instructions)
“That is the end o f the practice trials. Do you ha\’e any questions? "
[Allow the participant to respond. After you feel that they understand the directions, 
press #1, 2, or 3 on the SRBox in order to bring up the next screen that displays the 
following directions ]
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(Screen Instructions)
Now we will start the actual test. Just as in the practice trial you will see a series of faces. 
As soon as you see each face, respond as quickly as you can by naming the emotion that 
you see on that face. The only emotions that you can use in this task are Happy, Sad, 
Anger, Fear, Disgust, and Neutral. Again, a list is here in front of you to help you 
remember as you go._________________________________________________________
(Verbal Instmctions)
“Now we will start the actual test. Just as in the practice trial you will see a series o f 
faces. As soon as you see each face, respond as quickly as you can by naming the 
emotion that you see on that face. Hie only emotions that you can use in this task are 
Happy, Sad, Anger, Fear, Disgust, and Neutral. Again, a list is here in front o f you to 
help you remember as you go. Are you ready? We will now begin. ”
[When the participant is ready, you may begin the test by pressing #1, 2, or 3 on the 
SRBox.]
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APPENDIX VI
LAYOUT OF STIMULI PRESENTATION OF THE FALMT-II
Series A Recognition Series A Series B Recognition Series B
# Emotion Gender # Emotion Gender # Emotion Gender # Emotion Gender
1 Happy M 1 Happy M I Happy M 1 Happy M
2 Happy F 2 Happy F 2 Hairy F 2 Happy F
3 Happy M 3 Happy M 3 .Anger M 3 Anger M
4 Happy F 4 Happy F 4 Anger F 4 Anger F
5 Anger M 5 Anger M 5 Sad M 5 Sad M
6 Anger F 6 Anger F 6 Sad F 6 Sad F
7 Anger M 7 Anger M 7 Fear M 7 Fear M
8 .Anger F 8 Anger F 8 Fear F 8 Fear F
9 Sad M 9 Sad .M 9 Disgust M 9 Disgust M
10 Sad F 10 Sad F 10 Disgust F 10 Disgust F
11 Sad M 11 Sad M 11 Disgust M 11 Disgust M
12 Sad F 12 Sad F 12 Disgust F 12 Disgust F
13 Fear M 13 Fear M 13 Disgust M 13 Disgust M
14 Fear F 14 Fear F 14 Disgust F 14 Disgust F
15 Fear M 15 Fear M 15 Disgust M 15 Disgust M
16 Fear F 16 Fear F 16 Disgust F 16 Disgust F
17 Happy M 17 Happy M
18 Happy F 18 Happy F
19 Happy M 19 Anger M
20 Happy F 20 Anger F
21 /Anger M 21 Sad M
22 Anger F 22 Sad F
23 Anger M 23 Fear M
24 .Anger F 24 Fear F
25 Sad M 25 Disgust M
26 Sad F 26 Disgust F
27 Sad M 27 Disgust M
28 Sad F 28 Disgust F
29 Fear M 29 Disgust M
30 Fear F 30 Disgust F
31 Fear M 31 Disgust M
32 Fear F 32 Disgust F
33 Happy* F 33 Disgust* F
34 Happy* M 34 Disgust* M
35 Happy* F 35 Disgust* F
36 Happy* M 36 Disgust* M
37 Anger* F 37 Disgust* F
38 Anger* M 38 Disgust* M
39 Anger* F 39 Disgust* F
40 Anger* M 40 Disgust* M
41 Sad* F 41 Happy* F
42 Sad* M 42 Happy* M
43 Sad* F 43 .Anger* F
44 Sad* M 44 Anger* M
45 Fear* F 45 Sad* F
46 Fear* M 46 Sad* M
47 Fear* F 47 Fear* F
48 Fear* M 48 Fear* M
* = These faces are additions from the original FALMT. They represent photographs of 
individuals that were previously presented in either Series A or Series B, and are now
expressing a different emotion.
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APPENDIX VII
RESEARCHER ADMINISTRATION CHECKLIST FOR THE FALMT-II 
Facial Affect Learning and Memory Test -  2nd Edition (FALMT-II)
Christina M. Armstrong
M o n th D ay Y e a r
D a te  T  e s ted
D ate  o f  B ir th
A ge a t  T e s tin g
Daniel N. Allen, PhD.
S u b je c t ID  #
S tu d y #
R e s e a r c h e r
Sex : M  F  H a n d ed n e ss : L  R  A m b
Researcher Administration Checklist
Order Series 0 Comments
1 Face Series A
2 Trial 1 Recognition
3 Face Series A
4 Trial 2 Recognition
5 Face Series A
6 Trial 3 Recognition
7 Face Series A
8 Trial 4 Recognition
9 Face Series A
10 Trial 5 Recognition
11 Face Series B
12 List B Recognition
13 Short Delay Trial
(20 Minute Delay)
14 Long Delay Trial
Behavioral Observations:
Note: After the administration of Long Delay Trial, wait 3 minutes 
before the administration of the Facial Identification of Affect Task (FIAT).
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APPENDIX VIII
INSTRUCTIONS GIVEN TO PARTICIPANTS FOR THE FALMT-II AND FIAT
Instructions given to participants for the 
Facial Affect Learning and Memory Test -  Edition (FALMT-II) 
and the Facial Identification o f  Affect Task (FIAT)
Notes on administration of the FALMT-II:
1. Place the SRBox in front of the participant and show them the correct 
placement of their hands (Left index finger on ‘YES’ and right index finger on 
‘NO’. Hands relaxed and palms on the table.)
2. Make sure the YES/NO’ strip is on the SRBox in order for the participant to 
be able to correctly identify the buttons they will be using.
3. Make sure the lights are turned off and the lamp is turned on to the correct 
level.
Face Series A
(Screen Instmctions)
This is a test of learning. We want to see how quickly you can learn a series of faces. 
You will see a series of faces displayed individually on this computer screen for about 
one second each. Look at each face careftilly, because you will later be asked to 
remember them. You may not remember all the faces, just remember as many as you
can.
(Verbal Instructions)
“This is a test o f learning. We want to see how quickly you can learn a series o f faces. 
You will see a series o f faces displayed individually on this computer screen for about 
one second each. Look at each face carefully, because you will later be asked to 
remember them. You may not remember all o f the faces, just remember as many as you 
can. Are you ready? ”
[When the participant is ready, press the spacebar on the keyboard to begin.]
128
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Recognition Trial 1
(Screen Instmctions)
Blank
(Verbal Instmctions)
“Now you will see another series o f faces, some that you saw before, and some that you 
did not see before. You may also see faces o f people that you saw before that are 
showing a different emotion than before. For each face, press the “YES" button i f  you 
that face expressing the same emotion as in the first series o f faces. Press the 
“NO" button i f  you see a face that you either did not see before, or a face you may hcn’e 
seen before showing a different emotion. Do you understand what you are supposed to 
do? Respond as quickly and accurately as you can. I f  you are not sure, guess. Are you 
ready? We will now begin. ”
[When the participant is ready, press the spacebar on the keyboard to begin.]
Face Series A for Trials 2-5
(Screen Instmctions)
Blank
(Verbal Instmctions)
“Now you will see the first series o f faces again. Like before, you will see each face 
individually on the screen for about one .second. Look at each face carefully because you 
will later be asked to remember them. Are you ready? ”
[When the participant is ready, press the spacebar on the keyboard to begin.]
Recognition Trials 2-5
(Screen Instmctions)
Blank
(Verbal Instructions)
“Now I ’m going to show you another series offaces. Like before, you will see each face 
individually on the screen fo r about one second. For each face, press the “YES" button 
i f  you saw that face expressing the same emotion as in the first series offaces. Press 
the “NO " button i f  you see a face that you either did not see in the first series offaces, 
or you see a face that is showing a different emotion than they did in the first series o f
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faces. Do you understand what you are supposed to do? Respond as quickly and 
accurately as you can. I f  you are not sure, guess. Are you ready? ”
[When the participant is ready, press the spacebar on the keyboard to begin ]
Face Series B (Distracter Trial)
(Screen Instructions)
Blank
(Verbal Instructions)
“Now I ’m going to show you a second series o f faces which I want you to try to learn. As 
before, you will see each face individually on the screen for about one second. Look at 
each face carefully because you will later be asked to remember them. Are you ready? ”
[When the participant is ready, press the spacebar on the keyboard to begin.]
Face Series B Recognition
(Screen Instmctions)
Blank
(Verbal Instmctions)
“Now I ’m going to show you another series offaces. For each face, press the “YES” 
button i f  you saw that face expressing the same emotion as in the SECOND series o f  
faces. Press the “N O ” button i f  you see a face that you either did not see in the 
SECOND series offaces, or you see a face that is showing a different emotion than they 
did in the SECOND series o f faces. Do you understand what you are supposed to do? 
Respond as quickly and as accurately as you can. I f  you are not sure, guess. Are you 
ready? ”
[When the participant is ready, press the spacebar on the keyboard to begin ]
Short-Delay Trial
(Screen Instmctions)
Blank
(Verbal Instmctions)
“Remember the first series offaces that you saw? ”
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[Allow subject to respond. If they do not remember, remind them of the first series of 
faces they were asked to learn, and shown five times.]
“Like before, you will see a series o f faces. You will see each face individually on the 
screen fo r about one second. For each face, press the “YES” button i f  you saw that face 
expressing the same emotion as in the FIRST series o f  faces. Press the “NO ” button i f  
you see a face that you either did not see in the FIRST series o f  faces, or you see a face 
that is showing a different emotion than they did in the FIRST series o f faces. Respond 
as quickly and accurately as you can. I f  you are not sure, guess. Are you ready? ”
[When the participant is ready, press the spacebar on the keyboard to begin ]
Note on administration:
After the end of the Short Delay Trail there is a 20 minute delay period before the 
administration of the Long Delay Trial. In the 20 minute delay in between the Short and 
Long Delay Trials assessments with visuospatial and/or emotional stimuli should not be 
administered.
Long Delay Trial (After 20 minute delay)
(Screen Instructions)
Blank
(Verbal Instructions)
“Remember the first series offaces that you saw? ”
[Allow subject to respond. If they don’t remember it, remind them that it is the first 
series of faces they were asked to learn, and that they were shown the series five times ]
“Like before, you will see each face individually on the screen for about one second. For 
each face, press the “YES” button if you saw that face expressing the same emotion as 
in the FIRST series offaces. Press the “NO ” button i f  you see a face that you either did 
not see in the FIRST series o f  faces, or you see a face that is showing a different 
emotion than they did in the FIRST series o f faces. Respond as quickly and accurately 
as you can. I f  you are not sure, guess. Are you ready? ”
[When the participant is ready, press the spacebar on the keyboard to begin.]
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Facial Identification of Affect Task (FIAT)
Notes on administration of the FIAT:
The FALMT-II is now complete. The FIAT is to be administered right after the Long 
Delay Trial of the FALMT-II. Open up the file on the computer for the FIAT and run the 
program. In order to run the FIAT remember to do the following things to set up the task 
properly:
1. Make sure the microphone is plugged in and turned on.
2. Move the SRBox so that is in reach for the experimenter (you).
3. Buttons for the experimenter to use are: 1=YES, 2=N0, 3=Mechanical Error
4. Place the emotion strip ‘HAPPY/ANGER/SAD/DISGUST/NEUTRAL’ on the 
participant’s computer monitor, directly below the screen in order for them to be 
able to remember the emotion names they will be allowed to use in the FIAT.
5. Make sure the lights are turned off and the lamp is turned on to the correct level.
(Verbal Instructions)
“In this task you will be asked to identify the emotions that are expressed on a series o f 
faces. In this task, you will see a series o f faces presented individually, and you will be 
asked to identify the emotions expressed on each face. You are going to use this 
microphone to respond. The microphone records when you say things, but not what you 
say. So, that means that the microphone is not recording your actual voice. It's just 
recording how quickly it takes you to say the emotion on the face. Does that make 
sense?”
[Allow participant to respond.]
“So, when responding, don't make any other noise other than saying the name o f the 
emotion that is on each face. Try not to cough or make any other comments on the faces 
that you will see. The microphone is sensitive, but not super-sensitive. So you want to 
speak loudly, but not quite yelling. You want to hold the microphone about six inches 
from your face, ”
[Demonstrate the distance for the participant ]
“and hold it still in your hand the entire time. You want to keep it in front o f your mouth 
or else it won’t pick up what you say. Do you have any questions before we begin ? ”
[Allow participant to respond. At this point, put up the screen for the subject that 
displays the following directions by opening up the running the FIAT experiment ]
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(Screen Instructions)
Before we begin, you will be presented with a series of practice trials just to make sure 
that you understand what you are supposed to do, and so you can get familiar with using 
the microphone. As soon as you see each face, respond as quickly as you can by naming 
the emotion that you see on that face. The only emotions that you can use in the task are 
Happy, Anger, Sad, Fear, Disgust, and Neutral. A list is here in front of you to help you 
to remember as you go. We will now begin._______________________________________
(Verbal Instructions)
“Before we begin, you will be presented with a series ofpractice trials just to make sure 
that you understand what you are supposed to do, and so you can get familiar with using 
the microphone. As soon as you see each face, respond as quickly as you can by naming 
the emotion that you see on that face. The only emotions that you can use in the task are 
Happy, Anger, Sad, Fear, Disgust, and Neutral. A list is here in front o f you to help you 
remember as you go. Are you ready? "
[When the participant is ready, press #1, 2, or 3 on the SRBox to begin.]
[After the practice trials are over, the following screen will automatically come up;] 
(Screen Instmctions)
The practice session has now ended.
[When the above screen comes up, you are to gi\ e the tbllowing verbal instmctions to the 
participant:]
(Verbal Instmctions)
“That is the end o f the practice trials. Do you have any questions? ”
[Allow the participant to respond. After you feel that they understand the directions, 
press #1, 2, or 3 on the SRBox in order to bring up the next screen that displays the 
following directions ]
(Screen Instmctions)________________
Now we will start the actual test. Just as in the practice trial you will see a series of faces. 
As soon as you see each face, respond as quickly as you can by naming the emotion that 
you see on that face. The only emotions that you can use in the task are Happy, Anger, 
Sad, Fear. Disgust, and Neutral. Again, a list is here in front of you to help you 
remember as vou go.
(Verbal Instmctions)
“Now we will start the actual test. Just as in the practice trial you will see a series o f 
faces. As soon as you see each face, respond as quickly as you can by naming the
133
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
emotion that you see on that face. The only emotions that you can use in the task are 
Happy, Anger, Sad, Fear, Disgust, and Neutral. Again, a list is here in front o f you to 
help you remember as you go. Are you ready? We will now begin. ”
[When the participant is ready, you may begin the test by pressing #1, 2, or 3 on the 
SRBox]
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